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Only C-L-X 
Sealed Cable System 
by Simplex 
Can do so Many Joh: 

so Well 


Simplex C-L-X is a packaged combination of cableap 
an extremely pliable, corrugated metal sheath, 
requires no separate duct or conduit regardless 
environment. It is available with steel sheath anf 
plastic jacketing; and with copper or aluminw 
sheaths, with or without plastic jacketing. 





By using a single length of 3-conductor 15KV CL 
for both underground and aerial use, a Southeasten 
utility company saved more than 20,000 dollars fron 
what it would have cost for a complete undergrou 
duct system. 


Conduit life in this company’s calcium chloride re 
lamation building was only 6 to 9 months. T 
conduit was replaced with a C-L-X cable system whid 
— after two years of operation, shows no signs‘ 
deterioration. 





An East Coast petroleum tank farm used a Cl. , 
8-conductor cable protected with PVC for direct bung ., 
in ground that was saturated with oil, gas and wate % 
Result: Perfect performance at a sizeable saving == 
over conduit systems. 






Only Simplex C-L-X offers you: Exceptional Streng! 
... Unequalled Pliability . . . Protection from Liquil 
and Gases... Faster Installation and Lower Cost 
Send for Illustrated Brochure containing Applicat 
and Engineering Data. 


SIMPLEX WIRE & CABLE 


CAMBRIDGE, MASSACHUSETTS 
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New Bell Teleph 


one discoveries suggest 


light as a future carrier of vast numbers of 


telephone calls, TV shows, data messages! 


Bell Telephone scientists recently trans- 
mitted the human voice for the first time 
on a beam of “coherent” infrared light. 


To do this they used their new Optical 
Maser—a revolutionary device which may 
someday make light a new medium for 
telephone, TV and data communications. 

Here’s why: 

Light waves vibrate tens of millions of 
times faster than ordinary radio waves. 
Because of these high frequencies, light 
beams have exciting possibilities for han- 
dling enormous amounts of information. 


Ordinary light waves—the kind put out 
by your living room lamp— move like an 
unruly mob. Coherent light waves move 
like disciplined soldiers. Theoretically 
they can be controlled, directed and mod- 
ulated just as radio waves are now. 

The possibilities are breath-taking. 
Light beams might be transmitted through 
long pipes, or could someday be just what 


are needed for communications in space 
—for example, between space ships. 


Many other uses for coherent light 
beams are being thought of as Bell Labo- 
ratories experiments go forward. Contin- 
uing research like this requires adequate 
telephone company profits so that we can 
bring you the latest service improvements 
at the earliest possible time and the low- 
est possible cost. 


Bell Laboratories scientist adjusts new Optical Maser 
model, first such that operates continuously. Maser 
uses very little power, transmits narrowest light beam 
ever achieved. Name stands for “Microwave Amplifi- 
cation by Stimulated Emission of Radiation.” 


BELL TELEPHONE SYSTEM 












THE BREADTH AND DEPTH OF 
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Project Probe consists of the division of INDICATIVE OF THE AREAS OF ACTIVITY PRESENTLY | 

research activity that slices horizontally BEING PURSUED IN PROJECT PROBE ARE: r 

through the areas of pure and applied Bionics Heterogeneous Reactions F 

physical, biological and engineering sci- Basic Metallurgy Electrochemistry 5 
ences. The basic philosophy of the pro- Basic Ceramics Millimeter Wave Research I 

p Crystal Physics Neurophysics ‘ 

gram rests on the premise that only by Cryogenics Acneilion : 

such cross-disciplinary investigations and Communication Research Stellar Phenomenon p 
by a deep penetration into the fundamen- Data Processing Research NMR 0 
tals of science will true advances in elec- High Temperature Measurements — Solid State Physics n 
t an tie Gost is High Pressure Physics Magnetohydrodynamics ti 

PORES OS Se Logic Connectives Adaptive Programming 

. . . Mathematical Circuit Synthesis Microbiology e 

Melpar Project Probe is not restricted to Mathematics Microwave Optics ere 

a fixed family of products, but aims at ex- Pattern Recognition Enzymology | ' to 

pansion of knowledge and improvement Physical Chemistry Upper Atmosphere Physics uh 
of capabilit Organic Chemistry Optics . 

-— y: Semiconductor Physics Oceanography I 

‘ ' meen ' Radiochemistry Electromagnetics Pe 

Melpar is seeking scientists and engineers Thin Film Physics ESR th 

with creative ability and scientific curi- Inorganic Chemistry Masers ; 
osity to participate in any one of the areas Lasers Biochemistry 

of this Probe. Speech Compression Biophysics ba 

Infra-Red Research Biology al 
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Scientists and engineers who are interested in participating Wii- a BR SY | {1 

in MELPAR: PROJECT PROBE, are invited to write to F. J. = INC A 

Drummond, 3339 Arlington Boulevard, Falls Church, Virginia. A Subsidiary of Westinghouse Air Brake Company a 
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THE ATOMS FOR PEACE AWARD—the gold medallion shown above and a 
$75,000 honorarium—was presented to Sir John Cockcroft during the observance 
of M.L.T.’s Centennial. Sir John was honored for promoting the use of isotopes, 
developing reactors, and advancing international co-operation. 
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An Embarrassing Error 

FROM JOHN C. ADAMS, JR., °48: 

Since the middle part of last summer, 
I have known that something was 
wrong, but was not fully aware of 
what had happened until I turned to 
page 55 of the March, 1961, edition 
of your publication and noted my 
name in the deceased column, effec- 
tive August 1, 1960. 

Having solved this problem, how- 
ever, a few additional problems have 
resulted. For example, if they decide 
to challenge the Marblehead vote in 
the recent presidential elections, they 
will find that someone has voted a 
gravestone name. More important 
perhaps to me personally is the fact 
that I have foolishly paid my 1960 in- 
come taxes on income received after 
August 1. 

In all seriousness, I thought I had 
best advise you that I am very much 
alive and kicking and hope to remain 
Status quo. 

6 Elmwood Road 

Marblehead, Mass. 

[The Review apologizes to John Cecii 
Adams, Jr., °48, the author of the 
above letter, for omitting the middle 
name of John Curtis Adams, Jr., °48, 
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of Fort Worth, Texas, whose death 
was reported to the Alumni Office.] 


Kind Words Department 


FroM CHARLES W. HOLZwarTH, °49: 
I find I am reading The Technology 
Review and circulating it among my 
associates. 

Please keep up the good work with 
your new format and content. 
National Lock Company 
Rockford, Ill. 





EDITOR: Volta Torrey; BUSINESS MAN- 
AGER: R. T. Jope, '28; CIRCULATION MAN- 
AGER: D. P. Severance, ’38; EDITORIAL AS- 
sociaTEs: J. J. Rowlands, Francis E. 
Wylie, John I. Mattill; EDITORIAL STAFF: 
Ruth King, Muriel R. Roberts, Pauline 
Gates; BUSINESS STAFF: Madeline R. 
McCormick, Marianne G. Hagerty; PUB- 
LISHER: H. E. Lobdell, °17. 


The Technology Review is published monthly 
from November to July inclusive, on the 27th day 
of the month preceding the date of issue, by the 
Alumni Association of M.I.T.; Clarence L. A. 
Wynd, ’27, President; H. E. Lobdell, 17, Execu- 
tive Vice-president; Thomas F. Creamer, °40, 
William L. Taggart, Jr., °27, Vice-presidents; 
Donald P. Severance, °38, Secretary-Treasurer. 


Copepomeed, 1961, by the Alumni Association of 
M.LT. 


Editorial and business offices are in Room 1-281, 
Massachusetts Institute of Technology, Cam- 
bridge 39, Mass. The Review is published at The 
Rumford Press, 10 Ferry Street, Concord, N. H. 


An annual ppeoieton in the U.S. is $4.00; in 
Canada and elsewhere, $4.50; a single copy, 60 
cents. Three weeks must be allowed to effect a 
change of address, for which both the old and 
the new address should be given. 


Second-class postage paid at Concord, N. H. 
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Individuals Noteworthy 











George John Leness, ’26 


Corporation Member 


THE ELECTION of George John Len- 
ess, ’26, as a life member of the 
M.L.T. Corporation was announced 
on March 22 by Chairman James R. 
Killian, Jr., °26, Mr. Leness is the 
newly elected president of Merrill, 
Lynch, Pierce, Fenner and Smith, 
Inc., in New York, and previously 
served on the M.I.T. Corporation 
as an alumni term member, from 
1949 to 1954. 

Mr. Leness has been with his 
present firm since 1943, when he 
joined it as a general partner and 
head of the Underwriting Depart- 
ment. He became vice-president and 
chairman of the Executive Commit- 
tee in 1959. He was previously as- 
sociated with Harris Forbes and 
Company, Chase Harris Forbes Cor- 
poration, and the First Boston Cor- 
poration. He makes his home at 
1185 Park Avenue in New York, 
and is a director of the Sinclair Oil 
Corporation and the Beekman 
Downtown Hospital. 


Mr. Leness received a degree from 


Harvard as well as M.I.T., and is a 
member of Delta Tau Delta and Tau 
Beta Pi fraternities. His clubs in- 
clude the M.I.T. Club of New York, 
the University Club, the Brook, and 
the Down Town Association. 
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Charles Hard Townes 


M.LT.’s New Provost 


CHARLES H. Townes will fill the 
re-established Office of Provost at 
M.I.T., starting next fall. As Prov- 
ost, he will be the senior academic 
officer reporting to the President 
and share responsibility with the 
President for general supervision 
of the Institute’s research and edu- 
cational programs. He will work di- 
rectly with the Deans in furthering 
the programs of the several Schools, 
and will have primary concern for 
all inter-School activities, including 
the new interdisciplinary research 
centers. 

A native of Greenville, S. C., 
Dr. Townes received his first de- 
grees from Furman University and 
Duke University and his doctorate 
in physics at the California Institute 
of Technology in 1939. He then 
joined the technical staff of the Bell 
Telephone Laboratories, where he 
remained until his appointment to 
the faculty at Columbia University. 
At Columbia he later served as 
executive director of the Columbia 
Radiation Laboratory and _ chair- 
man of the Department of Physics. 

Dr. Townes is a member of the 
National Academy of Sciences, a 
fellow and member of the Council 
of the American Physical Society, a 





member of the American Philosoph- 
ical Society, a senior member of the 
Institute of Radio Engineers, and 
of other professional and learned 
societies. He has been a Sigma Xj 
national lecturer, a Guggenheim 
fellow, and a Fulbright lecturer at 
the University of Paris and the 
University of Tokyo. 

He has received the Comstock 
Award of the National Academy of 
Sciences, the Morris Liebmann Me- 
morial Prize of the Institute of Ra- 
dio Engineers, the Stuart Ballantine 
Medal of the Franklin Institute, 
and, most recently, the Rumford 
Premium of the American Academy 
of Arts and Sciences. He is editor 
of Quantum Electronics, published 
last year by the Columbia Univer- 
sity Press, and the author of more 
than 100 books and scientific pa- 
pers. His most widely known work 
relates to the theory and applica- 
tion of masers, on which he holds 
the fundamental patent. 

Dr. Townes is currently on leave 
from his post as professor of phys- 
ics at Columbia and is serving as 
vice-president and director of re- 
search for the Institute for Defense 
Analyses in Washington. 


Faculty Promotions 


THE EXECUTIVE COMMITTEE of the 
Corporation has approved the pro- 
motions of the following members 
of the Faculty to the rank of asso- 
ciate professor: 

Judson R. Baron, ’48, Aeronau- 
tics; 

Amar G. Bose, ’51, 
Engineering; 

Gene M. Brown, Biology; 

Gordon L. Brownell, °50, Nu- 
clear Engineering; 

Steven A. Coons, ’32, Mechani- 
cal Engineering; 

Peter S. Eagleson, ’56, Civil En- 
gineering; 

Merton C. Flemings, Jr., °51, 
Metallurgy; 

Moise H. Goldstein, Jr., 51, Elec- 
trical Engineering; 

Martin Greenberger, 
Management; 

Elias P. Gyftopoulos, °58, Nu- 
clear Engineering; 

Sigurdur Helgason, Mathematics; 

Kerson Huang, ’50, Physics; 

Kenneth A. Johnson, Physics; 

Daniel M. Kan, Mathematics; 

Jerome Y. Lettvin, ’47, Biology; 

(Continued on page 6) 
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How C-E squeezes 


more work out of 
Steel mill 
waste heat 


Heat energy released in open hearth furnaces helps make 
more than 80 per cent of America’s steel. In the process, 
much unused heat is discharged in the form of very hot 
gas from the open hearth exhaust. 

Many kinds of waste heat boilers have been applied to 
the outlets of open hearths but their primary function has 
not been the efficient use of this excess heat energy. Rather, 
it has been their purpose to reduce the exhaust temperature 
so that the gas could be effectively cleaned in dust collectors 
prior to its discharge to atmosphere. 

Combustion Engineering, experienced in the use of all 
kinds of marginal fuels and waste heat, and realizing the 
potential worth of open hearth gas as a power source, de- 
signed its Waste Heat Controlled Circulation Boiler—a truly 
efficient unit which makes maximum use of the tremendous 
energy in this gas. 

Utilizing C-E’s Controlled Circulation principle, this 
boiler will produce greater quantities of steam from a given 
volume of gas—and at more efficient working pressures and 


COMBUSTION ENGINEERING Ky 


All types of Steam Generating, Fue! Burning and related equipment; Nuclear Reactors; Paper Mill equipment; Pulverizers; Flash Drying Systems; Pressure Vessels; Soil Pipe 
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temperatures. It will handle this highly corrosive exhaust 
routinely, and with minimum maintenance. 

It can be tailored to fit difficult space conditions. In short, 
it is a dependable and efficient source of low cost power 
which, in the process of doing more work, effectively cools 
the gas so that it may be cleaned. 

Squeezing more work out of waste is a finely developed 
art at C-E. No matter its source, Combustion believes there 
is no such thing as waste heat—only wasted heat. 


A C-E Controlled Circula- 
tion Waste Heat Boiler, 
Type WCC, being shipped 
to a major midwestern 
steel mill. One of a number 
installed at this mill, it uti- 
lizes the heat energy in 
open hearth exhaust gas 
to provide dependable, low 
cost steam power. 


C-310 


GENERAL OFFICES: Windsor, Conn. 
NEW YORK OFFICES: 200 Madison Avenue, New York 16 























































ro. Se», LA BORATOR 


Major Expansion in the program of the 
Laboratory requires participation of 
senior members of the scientific com- 
munity in our programs: 


RADIO PHYSICS and ASTRONOMY 
SYSTEMS: 

Space Surveillance 

Strategic Communications 

Integrated Data Networks 
NEW RADAR TECHNIQUES 
SYSTEM ANALYSIS 
COMMUNICATIONS: 

Techniques 

Psychology 

Theory 
INFORMATION PROCESSING 
SOLID STATE Physics, Chemistry, and Metallurgy 


@® A more complete description of the Laboratory's 
work will be sent to you upon request. 


Research and Development 


LINCOLN LABORATORY 
Massachusetts Institute of Technology 
BOX 28 

LEXINGTON 73, MASSACHUSETTS 

















Individuals Noteworthy 
(Continued from page 4) 





John McCarthy, Electrical En- 
gineering; 

Arthur P. Mattuck, Mathematics; 
Bruce Mazlish, Humanities; 
Marvin L. Minsky, Mathematics; 
Stanislaw Olbert, ’53, Physics; 
Franklin P. Peterson, Mathemat- 


ics; 

Irwin A. Pless, Physics; 

Robert O. Preusser, Architec- 
ture; 

Ernest Rabinowicz, Mechanical 
Engineering; 


Norman C. Rasmussen, 56, Nu- 
clear Engineering; 

Richard D. Thornton, °54, Elec- 
trical Engineering; 

Wallace E. Vander Velde, ’56, 
Aeronautics; 

Zenon §. Zannetos, °55, Indus- 
trial Management. 


Joseph Kaye: 1912-1961 


A NOTED AUTHORITY on generation 
of electricity directly from heat, Jo- 
seph Kaye, °34, Professor of Me- 
chanical Engineering at M.I.T., 
died on March 20. Professor Kaye 
had been associated with the Insti- 
tute since 1939, and was co-inven- 
tor of a thermo-electron engine. 

Born in Malden, he _ received 
both his bachelor’s degree and doc- 
torate at M.I.T. and was for two 
years an A. D. Little post-doctorate 
fellow in chemistry. He became a 
research assistant in the Division of 
Industrial Codperation in 1939, in- 
structor in Mechanical Engineering 
in 1940, director of the Research 
Laboratory of Heat Transfer in 
Electronics in 1952, and a professor 
in 1955. 

He collaborated on the produc- 
tion of The Thermodynamic Prop- 
erties of Air (1945), and Gas Ta- 
bles (1948), and was co-author of 
Direct Conversion of Heat into 
Electricity (1960). He was a fellow 
of the American Academy of Arts 
and Sciences and a member of sev- 
eral professional and honorary s0- 
cieties. 

Professor Kaye is survived by his 
wife, Ida; his parents, Mr. and Mrs. 
Nathan Kaminsky; two_ brothers, 
Dr. Abraham Kaye and David 
Kaye; a sister, Mrs. Rose Levitts; 
and four sons, Leonard, Harvey. 
Sidney, and Charles, all of Boston. 

(Continued on page 8) 
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Outstanding New Books from McGraw-Hill 


INTRODUCTORY SYSTEM ANALYSIS: Signals 
and Systems in Electrical Engineering 


By WILLIAM A. LYNCH, and JOHN G. TRUXAL, Poly- 
technic Institute of Brooklyn. The McGraw-Hill Electrical 
and Electronic Engineering Series. Ready now. 


This work, the first of a two volume sequence, has been 
prepared primarily for the undergraduate course in Intro- 
ductory Electrical Engineering and focuses attention to 
linear system analysis, electronic circuits and analog simula- 
tion and computation. A handy reference for practicing 
engineers seeking an introductory treatment of linear system 
analysis. 


EXPERIMENTS IN HEARING 


By GEORG VON BEKESY, Harvard University. McGraw- 
Hill Series in Psychology. $25.00 


An eminent international psychologist and physicist makes 
available to phys:ologists and psychologists the results of 
his unique ground-breaking experiments in the field of hear- 
ing. Over the years, von Bekesy has created his own experi- 
ments and has established physiological and neurological 
facts concerning hearing which have advanced this field 
considerably. The book is based on most of the papers 
published by the author during the last 30 years. 


SPACE ASTROPHYSICS 


By WILLIAM LILLER, Harvard College Observatory. 
Ready row. 


This book is the product of a lecture series given at the 
University of Michigan Department of Astronomy during 
the 1959-60 academic year on the aspects of astronomy 
and astrophysics which are concerned with or can be studied 
from outer space. Many of these lectures by leading space 
scientists are made available to students and scientists here 
for the first time. 


HEAT TRANSFER 


By BENJAMIN GEBHART, Cornell University. 
454 pages, $10.75. 


A senior level text and reference book containing a descrip- 
tion of the physical processes, theories, and methods of 
analysis in the field of heat transfer. The theories and 
tundamental formulations of the three modes of heat trans- 
fer are followed by phase change processes, combined mode 
analys's, exchange design, and analogues. The physical 
nature of heat transfer processes is emphasized. 


THEORY OF MACHINES 


By JOSEPH E. SHIGLEY, University of Michigan. The 
pupae Mechanical Engineering Series. 
Ready in June, 1961. 


This is a combination volume of the author’s KINEMATIC 
ANALYSIS OF MECHANISMS and his DYNAMIC AN- 
ALYSIS OF MACHINES (both available separately.) This 
is a junior-level text to bridge the gap between engineering 
mechanics courses and the professional courses in mechani- 
cal design. The tools of dynamic analysis are studied and 
used to synthesize and analyze the motions, velocities, 
and accelerations of many mechanisms. Then, a more useful 
tool is introduced, the three-dimensional unit vector ap- 
proach, for the solution of space mechanisms. 


METEOR SCIENCE AND ENGINEERING 


By D. W. R. McKINLEY, National Research Council, 
Ottawa, Canada. Ready in May, 1961. 


A technically sound and highly interesting review of the 
study of meteors slanted toward the radio engineer. Major 
emphasis is placed on the interesting and useful connections 
that have developed in recent years between the modern 
science of radio and the small flying particles known as 
meteors. 


CONTROL OF NUCLEAR REACTORS AND 
POWER PLANTS. Second Edition 


By M. A. SCHULTZ, Engineering Manager, Westinghouse 
Testing Reactor, Waltz Hill, Pennsylvania. 
462 pages, $12.50. 


A revision and up-dating of a unique book concerned with 
the use of servomechanism techniques as a method for the 
control of a nuclear power plant. The new material includes 
concepts that have arisen since the original publication, and 
the author has made some of the original ideas more appli- 
cable by including material on reactors other than the 
pressurized water type. Basic control problems of all types 
of reactors from homogeneous reactors to boiling reactors 
are handled. 


SCIENCE IN SPACE 


By L. V. HERKNER, Graduate Research Center, Inc., Dal- 
las; and HUGH ODISHAW, National Academy of Sciences 
—Space Science Board. 458 pages, $7.00. 


This new book comprehensively discusses the opportunities 
and problems presented by space. Much of the book is 
devoted to an exploration of the interests and needs of re- 
search in physics, astronomy, geophysics and geology, and 
the biological sciences. 


SEMICONDUCTOR DEVICES AND APPLICA- 
TIONS 


By RICHARD GREINER, University of Wisconsin. The 
McGraw-Hill Electrical and Electronic Engineering Series. 
Ready in May, 1961. 


An advanced work explaining how diodes and transistors 
function and are used in circuits. A thorough discussion of 
the properties of semiconductors and junctions leads into 
an analysis of the transistor operation. Extensive applica- 
tion of the transistors to a variety of signal circuits, a 
detailed description of switching effects and switching cir- 
cuits, and many completely worked example problems are 
included. 


ELECTROMECHANICAL SYSTEM THEORY 


By HERMAN E. KOENIG, Michigan State University; and 
WILLIAM A. BLACKWELL, General Dynamics Corpora- 
tion. The McGraw-Hill Electrical and Electronic Engineer- 
ing Series. Ready in July, 1961. 


This pioneering work introduces into the literature of 
engineering a “discipline of lumped-parameter system 
analysis.” This discipline is based on an expanded concept 
of conventional electrical network theory, and thereby 
brings into the domain of E. E. analysis a vastly broader 
scope of problems. The book develops the discipline, and 
shows specifically how a single set of engineering concepts 
is applied to the analysis of a wide variety of mixed systems. 


Send for copies on approval 


McGraw-Hill Book Company, Inc. 


330 West 42nd St. 
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New York 36, N.Y. 
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You’ll Find Top 
Engineering Positions 
at All 3— plus... 
The Same Atmosphere 
of Growth and 
Achievement that 
Caused This 
Dynamic Expansion 


TARTING only 9 years ago with 11 
Engineers and an initial order of 
$117.00, Sanders Associates today has a 
personnel role of over 1600—and a con- 
tract backlog of $53,000,000. 


This history of success was _ built 
through creation of original technical 
concepts resulting in unusual achieve- 
ments— most of which are classified — 
including FLEXPRINT® flexible printed 
circuits, PANAR® radar and TRI- 
PLATE® microwave components and 
techniques—in high demand now and 
destined for a big future in next genera- 
tion computers. 


Pioneering programs are being con- 
tinued in phased arrays, radar, pulse 
doppler radar systems, space radar and 
communication systems, providing 
stimulating assignments in space tech- 
nology, missiles and radar systems. 


To arrange a convenient interview ap- 
pointment, send resume in confidence 
to R. W. McCarthy. 
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opened in 
December 
1960. 
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“Electronics 
Row” in 

suburban Boston. 
Advanced Systems 
Laboratories opened 
in November 1960 










POSITION IN NASHUA 


SENIOR CONSULTANT 
TRANSISTOR CIRCUITRY 
To provide technical guidance at the 
Corporate level on a wide variety of 
transistor circuit design problems. Re- 
quires ability to design detailed circuits 
rapidly. 


POSITIONS AVAILABLE 
AT ALL LOCATIONS FOR: 


SENIOR SYSTEMS ENGINEERS 
To contribute to advanced techniques 
in the general field of military elec- 
tronic systems. Applicable experience 
includes systems analysis, synthesis 
and integration, with extensive back- 
pone in circuit design augmented by 
ardware implementation. 


CIRCUIT DESIGN ENGINEERS 
EE or Physics graduates with 2 to 8 
years experience and familiarity with 
tubes and transistors and their utiliza- 
tion in all types of circuits, as well as 
the integration of circuits into sub- 
systems. 


TRANSMITTER DESIGN ENGINEERS 
2 to 8 years experience. For work up 
to and including microwaves. 


PRODUCT DESIGN ENGINEERS 


ME with heavy experience in feasibility 
studies coupled with experience in tak- 
ing developed systems into production, 
a mechanical design and 
overall packaging concepts of ECM or 
other airborne systems. 


POSITIONS IN PLAINVIEW, 
LONG ISLAND 


GROUND SUPPORT 
EQUIPMENT ENGINEERS 


To —- and develop system, assem- 
bly and sub-assembly electronic test 
equipment for the military. Should 
have appreciation for test equipment 
philosophy, with extensive experience 
in circuit design and hardware follow- 
through. 


®registered trademark 


a SHNQERS ASSOCIATES, INC. 











hill country only 











NASHUA, NEW HAMPSHIRE 








Individuals Noteworthy 
(Continued from page 6) 


James McGowan: 1886-1961 


A LIFE MEMBER of the M.I.T. Cor- 
poration, James McGowan, Jr., ’08, 
died in Philadelphia on March 15, 
Mr. McGowan joined the Camp- 
bell Soup Company in Camden, 
N. J., as a chemist when graduated 
from the Institute and became its 
president in 1946 and chairman of 
its Board in 1950. He was born in 
Scotland on February 8, 1886. 

He became an alumni term mem- 
ber of the M.I.T. Corporation in 
1947, was elected a life member in 
1952, and served on four Visiting 
Committees of that body. 

He was a trustee of the Nutrition 
Foundation, Inc., a member of the 
Institute of Food Technologists, 
and at one time chairman of the 
executive committee of the Nation- 
al Canners Association. He also 
served on the advisory board to 
the Research and Development 
Branch, Military Planning Division 
of the Office of the Quartermaster 
General; and at the time of his 
death was a director of the Penn- 
sylvania-Reading Sea Shore Lines 
and of the Philadelphia Manufac- 
turers Mutual Insurance Company. 

Mr. McGowan is survived by his 
widow, Elizabeth McGowan, and a 
son, James P. McGowan. 

(Continued on page 46) 
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Canada Dry Bottling Plant, Maspeth, Queens 


No need to compromise 
on quality 


In construction, as in manufac- 
turing, there are two ways to lick 
high cost: 

(1) Cut down on quality 

(2) Achieve greater efficiency 
We prefer the latter method—and 
so do our clients. That is one 
reason why over 70% of our busi- 
ness is repeat contracts. 

W. J. BARNEY CORPORATION 
Founded 1917 
INDUSTRIAL CONSTRUCTION 
101 Park Avenue, New York 
Alfred T. Glassett, ‘20, President 
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The Periodi 


c Table lists all the known elements of the world we live in . 


++ more than half of them used by Union Carbide 


This is the world of Union Carbide 


. . . bringing you a steady stream of better products from the basic elements of nature 


You’re probably one of the millions who have used such Union Learn more about the products of 
Carbide products as PRESTONE anti-freeze, EVEREADY flashlights and bat- cain Cunt aot & wee oe 
.teries, or PYROFAX bottled gas. But the major part of Union Carbide’s output 


atomic energy. Visit the science 

exhibit at 270 Park Avenue, New 

cs : : . . : York, or write for booklet *‘The Ex- 
is in basic materials, employ ed by more than 50,000 industrial customers to citing Universe of Union Carbide.” 
fill your life with useful things. Union Carbide Corporation, 270 
: s Park Avenue, New York 17, N. Y. 

The 70,000 people of Union Carbide operate more than 400 In Canada, Union Carbide Canada 

plants, mines, mills, laboratories, warehouses, and offices in the United States, Limited, Toronto. 
Canada, and Puerto Rico. With these vast resources and skills, and the help 


of 35,000 suppliers, they create a variety of products in the fields of metals, 
carbons, gases, plastics, and chemicals. 


It is men and women working together to provide new and 
better materials that gives full meaning to Union Carbide. And the people 


of Union Carbide, backed by 128,000 stockholders, will go on bringing you 

the necessities and conveniences that will help keep our standard of living 
the highest m the world. Periodic Chart ©Welch—Chicago 
The terms “‘Eveready,” “‘Prestone,” “Pyrofax,”’ and ““Union Carbide” are trade marks of Union Carbide Corporation. 
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Said Isaac Newton: 
“Every particle of matter attracts every other particle with a force directly proportional to the product 
of their masses and inversely proportional to the square of the distances between them.” 


Until recently, the thrust which propelled rocket vehicles into their coast stage, prior to orbiting, was provided by booster 
stages. The fuel carried by the satellite stage was used only to inject itself into orbit. 

Now, however, a scientist at Lockheed Missiles and Space Division has evolved a Dual Burning Propulsion System 
which allows higher orbits and heavier payloads. With this system, the satellite vehicle fires immediately after the last booster 
stage burns out, thus augmenting the begin-coast speed. Later the satellite stage is re-started to provide orbit injection. 

An even more recent development by Lockheed is a triple-burning satellite stage. This will permit a precise 24-hour 
equatorial orbit, even though the vehicle is launched a considerable distance from the equator. 

These principles have made possible the early development of the MIDAs satellite. Moreover, they substantially 
increase the altitude and payload of the DISCOVERER series. Lockheed, Systems Manager for these programs and for the 
POLARIS FBM,iSs pursuing even more advanced research and development projects. As a result, there are ever-widening op- 
portunities for creative engineers and scientists in their chosen fields. 

Why not investigate future possibilities at Lockheed? Write Research and Development Staff, Dept. M-15E, 962 West 
El Camino Real, Sunnyvale, Calif. U.S. citizenship or existing Department of Defense industrial security clearance required. 


All qualified applicants will receive consideration for employment without regard to race, creed, color or national origin. 


Lockheed /wssices AND SPACE DIVISION 


Systems Manager for the Navy POLARIS FBM and the Air Force AGENA Satellite in the DISCOVERER and MIDAS Programs 


SUNNYVALE. PALO ALTO, VAN NUYS. SANTA CRUZ, SANTA MARIA, CALIFORNIA® CAPE CANAVERAL, FLORIDA® HAWAII 
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NO. 24 IN A SERIES 


OUT OF THE LABORATORY 


Manned space missions of extended flight duration must have a 
large, continuous, long lasting and reliable source of electrical power. Only a nuclear reactor heat source 
is compatible with these requirements to provide power for propulsion and to operate 
all equipment aboard the spacecraft. Advanced nuclear energy conversion systems 


are now being developed by Garrett’s AiResearch divisions to meet these new power 


requirements... another vital contribution by Garrett to man’s conquest of space. 


* Outstanding opportunities for qualified engineers 


i 
THE (-7-\"i- i343 CORPORATION 


= AiResearch Manufacturing Divisions 


LOS ANGELES 45. CALIFORNIA PHOENIX. ARIZONA 


OTHER DIVISIONS AND SUBSIDIARIES: AIRSUPPLY-AERO ENGINEERING @ AIRESEARCH AVIATION SERVICE © GARRETT SUPPLY © AIR CRUISERS 
AIRESEARCH INDUSTRIAL @ GARRETT MANUFACTURING LIMITED ¢ MARWEDEL ¢ GARRETT INTERNATIONAL S.A. © GARRETT (JAPAN) LIMITED 
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Creative technitahigtellects constitute a very substantial 
percentage oPeur nearly 5,000 employees. Our 15 
or so really great sttentists — national authorities 

-on electronics, computers, propulsion, optics, magnetic 
phenomena, solid-state physics, applied mathematics 
and other phases of aerospace science — are.only a small 
fraction of the full range of Kollsman braig power. 


Our hundreds and hundreds of highly specialized 
engineers and technicians are an all-important part of 

it, and so are our master lens grinders who can hand- 
polish a lens to tolerances of a few millionths of an inch. 


AEROSPACE Some of these men can trace their career back to 
/ the days when Kollsman became a household word 
INTELLECTS i) among fliers as the flight instrument company. We 
still are. But ever since the boundary between air and 


space disappeared, we have been finding ourselves more 
and more in the space part of the aerospace business. 


Some people think, for example, that we are the 
astronavigation company today. And we may easily 

be the company for the particular aerospace business 
you have on your mind. Our best minds — the industry's 
leading aerospace intellects — are at your service. 


Here is what we are delivering to our customers 
today: = Astro Trackers = Automatic Astro Compass 
# Air Data Computers # Electromechanical 
Systems # Missile Components & Systems 

= Jet Engine Instruments # Flight Instruments 

= Kollsman Integrated Flight Instrument System 
= Optical Systems & Components # Doppler 

% Computation Systems # Sextants (Periscopic, 
Handheld, Photoelectric) = Controls for 

Aircraft, Missiles & Space Vehicles 

\ s Flight Simulator Instruments 
Laboratory Test Instruments 


If you are interested in your career possibilities with us, why not write to Mr. John Whitton, at: 


KOLLSMAN INSTRUMENT CORPORATION _ 80-08 45TH AVENUE, ELMHURST 73, NEW YORK 
SUBSIDIARY OF STANDARD KOLLSMAN INDUSTRIES, INC. 
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The Institute Celebrates Its 100th Birthday 


DEDICATED “to truth through science, proud of its con- 
cern for useful knowledge, and alive to a new order of 
ethical and social responsibilities,” the Massachusetts 
Institute of Technology entered its second century last 
month. Those were the closing words of President Ju- 
lius A. Stratton, ’23, at the Centennial Convocation on 
April 9 in the Rockwell Cage—the climactic event of 
a three-day celebration of the 100th anniversary of the 
granting of the Institute’s charter. 

Throughout the three days scholars and statesmen 
debated the ends as well as the means of life in a world 
polarized around science. Speaker after speaker stressed 
the Institute’s role as one of the world’s most renowned 
places of education, and called on it for still greater 
contributions in its next century. 

Prime Minister Harold Macmillan of Great Britain 
asked, in one of the weekend’s memorable addresses, 
“Will man’s destiny be fulfilled when once all men can 
satisfy their material needs?” The debate, he noted, goes 
on around the world. 

“We are caught,” said Secretary of State Dean Rusk, 
“in a period when a world we have known is disappear- 
ing and a world we are creating is just coming into be- 
ing. . . . The language of science and scholarship eases 
transcultural discourse.” 

Ten thousand Alumni participated on campus in the 
observance of the Centennial, and more than 200 uni- 
versities and scientific bodies, a fourth of them in for- 
eign lands, were represented in the academic procession 
that preceded the Centennial Convocation. 


. President Kennedy’s Message 


Sir WINSTON CHURCHILL cabled his congratulations to 
the Institute and President Kennedy tape-recorded a 
message that Alumni and the Institute’s guests heard at 
the banquet on the eve of the Convocation. 

“We live at a time,” said Mr. Kennedy, “when the 
old international tradition of the university is uniquely 
important. The Western universities originally derived 
their international tradition from their connection with 
the church. They now derive it because the world of 
ideas and the world of science are essentially interna- 
tional. If we are to produce the kind of world required 
for the safety and well-being of the human beings who 
live in it, we must build on this international tradition. 
. . . We must learn as national societies what the sci- 
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entists already know—that the relations among men in 
the end must be as open as the relations now are be- 
tween men of science.” 

James R. Killian, Jr., °26, Chairman of the Corpora- 
tion, who presided at both the Convocation and the 
Alumni banquet, spoke on a similar theme. “M.L.T. 
opened its doors at the end of the Civil War and played 
its part in the great release of energy and growth that 
followed,” he recalled. “May we not hope that our sec- 
ond century will see early in its course a similar oppor- 
tunity, this time on the scale of the world community?” 


Mr. Macmillan’s Appeal 


THE ADDRESS of Prime Minister Macmillan was a call 
for “a wider unity transcending traditional barriers” in 
the Western Alliance, 

“The best, the cheapest, and the most sensible” road 
to security, he declared, would be genuine disarma- 
ment, but until it is achieved it is imperative that the 
Free World have a deterrent that is effective without 
being wasteful. The nuclear deterrent, he continued, is 
not yet so organized as to contribute fully to our unity, 
and the health of the NATO alliance requires that a 
way be found to build a partnership in nuclear as well 
as in conventional fields. 

Turning to the market place and classroom, Mr. 
Macmillan observed that the Free World has three main 
problems: (1) how to maximize world trade, (2) how 
to organize assistance and capital to build up the less 
developed countries, and (3) how to finance an ever- 
increasing volume of trade and aid. 

“We ought,” he said, “to work for the largest area of 
free trade that we can create . . . There ought, ideally, 
to be a central banking system for all the countries of 
the Free World . . . Expanding trade needs expand- 
ing money . . . The nature of the struggle for the 
hearts and minds of men is such that no country, not 
even the greatest, can hope to stand alone.” 





Seen above, participating in a discussion televised during 
M.LT.’s Centennial Week from the President’s House, are 
(clockwise from left) Professors Jerrold R. Zacharias and 
Jerome B. Wiesner, Raymond C., F. Aron of the University 
of Paris, Charles Collingwood, Sir Eric Ashby of Cambridge 
University, Dr. I. I. Rabi of Columbia and Dean John E. 


(A Christian Science Monitor photo) 


Burchard, ’23. 
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The International Conference 


FOR FOUR DAYS, prior to the general assemblies held to 
celebrate M.I.T.’s Centennial, scholars and leaders in 
many disciplines, from many nations, met to ponder 
problems of scientific and engineering education, the 
interactions of science and engineering with society, 
and the implications for international relations. Their 
discussions were summarized for Alumni and friends of 
the Institute at the first general assembly by members 
of the M.I.T. Faculty. 

In opening this assembly, Dean John E. Burchard, 
‘23, chairman of the Centennial, explained that the In- 
stitute now feels a triple obligation: “To help to ad- 
vance the boundaries of scientific knowledge, to help 
put this knowledge to work, and, most difficult of all, 
to help to see to it that the outcome of the work is 
benign.” 

Professor Max Millikan, Director of the Center for 
International Studies, reported on the discussion of the 
newly developing nations’ problems. These countries, 
he said, require a wide spectrum of scientific and engi- 
neering talent, and the key bottleneck in meeting their 
needs now appears to be the lack of adequate personnel 
to assist them. 

Professor Martin Deutsch, ’37, of the Department of 
Physics, reporting on discussions of the advanced coun- 
tries’ problems, said the need for engineers had been 
especially emphasized, and that it was felt that the in- 
creasing complexity and rapidity of developments in en- 
gineering “would change the face of engineering educa- 
tion in all of the advanced countries.” 

Professor Elting Morison of the School of Industrial 
Management was the reporter for conferees concerned 
with interactions of science, engineering, and society. 
They felt, he said, that the rate of change was “the most 
significant fact about the world today,” and had asked 
him to convey to the Centennial audience “a sense of 
the excitement of living in at least two different cultures, 
three different countries, and four stages of history, all at 
the same time.” 


Walter A. Rosenblith, Professor of Communications 
Biophysics, concluded these reports with a review of 
the implications of science and engineering in internation- 
al relations. The conferees on this topic, he said, had 
lamented the lack of support for such organizations as 
the International Council of Scientific Unions, and had 
pointed out that CERN (The European Organization 
for Nuclear Research) represents “a new kind of inter- 
national institution.” 

The Secretary of State, Dean Rusk, re-emphasized 
points made in the international conference in his ad- 
dress at a general assembly. To a considerable extent, 
he said, foreign policy is in the hands of people them- 
selves, and the “international community of science 
and scholarship” plays an important role in our foreign 
relations. 

Historically, Dean Rusk noted, human needs have 
been a cause for war, but now nations and peoples seem 
to be pinning their hopes on science and technological 
developments. Hence, he argued we must make, “‘toler- 
able advances.” We are committed, he said, “to a job 
of building,” and to succeed we must “elevate our sights 
as to the role of education.” 
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In The Review Next Month 


FURTHER REPORTS on the events arranged to 
observe M.1.T.’s Centennial, including the full text 
of Prime Minister Harold Macmillan’s address, 
President Stratton’s response to the greetings, and 
reports on the panel discussions prior to the con- 
vocation, will be published in the June and July is- 
sues of The Review—with many photographs. 


The Solar Wind Is Found 


A CLIMAX to much work in the Laboratory for Nuclear 
Science at M.I.T. came this spring when Explorer X 
detected a “solar wind.” It consists of electrically neu- 
tral streams of magnetized, ionized particles appar- 
ently emitted from the sun in masses which interact 
with interplanetary magnetic fields, and this wind was 
found with a plasma probe designed and assembled at 
the Institute. The probe was carried about 140,000 
miles from the earth in a satellite launched March 25 
from Cape Canaveral. 

The 78-pound satellite also carried magnetometers 
from the Goddard Space Flight Center, which revealed 
the existence of considerably stronger magnetic fields 
than had been expected at distances beyond 60,000 
miles from the earth. 

Interactions between the plasma and these fields are 
on a scale that cannot be duplicated on earth. Hence, 
they interest not only communications engineers and 
prospective space travelers, but all physicists, cosmolo- 
gists, meteorologists, and other scientists whose work 
involves magnetohydrodynamics. 

The findings of the instruments on Explorer X were 
transmitted to tracking stations around the world for 
nearly 60 hours, although the batteries which powered 
the transmitter had been expected to last only about 55 
hours. The Blossom Point, Md., Minitrack Station’s rec- 
ords were the first ones examined, and a “quick look” 
at them was sufficient to indicate to the scientists direct- 
ing the experiment that it had been successful. Further 
analysis of the abundant harvest of data is under way. 

The plasma probe was built by Herbert S. Bridge, 
’50, Frank Scherb, ’53, and Alan J. Lazarus, ’53, of the 
Laboratory for Nuclear Science, and Ervin F. Lyon, 3d, 
°59, of Lincoln Laboratory. Professor Bruno Rossi, the 
Institute’s internationally known expert on cosmic rays, 
directed the interplanetary plasma project, and the Na- 
tional Aeronautics and Space Administration’s project 
manager for the shot was Dr. James P. Heppner of the 
Goddard Space Flight Center. 

This was the first of two experiments in space this 
spring which were planned at the Institute. 


Tuition Increase in 1962 


STUDENTS were notified this spring that tuition at 
M.I.T., which is now $1,500, will be increased to $1,700 
in the summer of 1962, to raise salaries of the teaching 
staff. Tuition still will cover less than one-half the cost 
of educating each student. “M.I.T.,” President Stratton 
pointed out, “must support a salary schedule that is on 
a par with the best of other educational institutions.” 


THE TECHNOLOGY REVIEW 





= 


as es ..3 


—_—-—— 5 A 


ag eo 


— ~~ ~~» 


— A SB OFS = 






at 


PES. Sr 





The World’s Greetings 


THERE were 600 marchers in the academic procession 
that Chief Marshal David Allan Shepard, °26, led 
across Massachusetts Avenue when the trumpets sound- 
ed on April 9 for the Centennial Convocation. Mr. 
Shepard carried the mace and wore a new scarlet robe 
and hat, designed for the occasion, and the gowns and 
hoods of nearly all the world’s great schools were in the 
line of march behind him. The day was fair, and in 
addition to the throng present thousands saw the pro- 
cession on television. 

Mrs. Karl Taylor Compton gave the invocation. 
Greetings to the Institute then were delivered from the 
Commonwealth of Massachusetts by Governor John A. 
Volpe; from American universities, by President Har- 
lan H. Hatcher of the University of Michigan; from 
foreign universities, by Professor John Fleetwood 
Baker of the University of Cambridge; from students, 
by Joseph Harrington, 3d, ‘61; from Alumni, by their 
Association’s President Clarence L. A. Wynd, ’27; and 
from the Faculty, by Institute Professor John Clarke 
Slater. The response of the Institute was given by 
President Stratton. 

Music for the occasion by the M.1.T. Concert Band, 
the Choral Society, and the Boston Brass Ensemble in- 
cluded a Centennial Overture written by Gregory Tuck- 
er, Associate Professor of Music, and fanfares composed 
by Andrew Fenton Kazdin, °57. 


An Intellectual Feast 

ATTENDANCE at M.I.T. Centennial events reached a 
peak on Saturday morning, April 8, when panels of 
scholars discussed how science has changed man’s view 
of himself, the future of the arts in a world of science, 
and the future of the physical sciences. 

That afternoon other panels considered the difficul- 
ties of arms control, the life of man in industry, and 
the future of the life sciences. 

Because of the throng interested in the discussions of 
science, two of the groups were transferred from the 
Compton Lecture Hall to the Armory. Closed-circuit 





Vannevar Bush, °16, Alfred P. Sloan, Jr., °95, James Mc- 
Cormack, ’37, and John J. Wilson, ’29, at the Convocation. 
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Chief Marshal Shepard, ’26, led scholars from every part of 
the world in the Centennial academic procession on April 9. 


television carried the proceedings to tents pitched near 
the Kresge Auditorium, and to many of the Institute 
lounges. A large TV screen in the Kresge Auditorium 
proved especially attractive to many unable to obtain 
seats up front in the Cage. 


The Salute to Mr. Sloan 

SECOND CENTURY FUND leaders at M.LT. for the Cen- 
tennial ceremonies honored Alfred P. Sloan, Jr., °95, 
their honorary chairman, at a breakfast in the Statler, 
and heard that approximately half of the $66,000,000 
being sought had already been pledged. 

An unscheduled speaker was the President’s Special 
Assistant for Science and Technology, Jerome B. Wies- 
ner, who pointed out that the problems he faces from 
the White House have long been considered at M.I.T. 
Others who spoke included President Stratton, John J. 
Wilson, ’29, general chairman of the Fund, and Philip 
H. Peters, °37, chairman of the Fund’s Area Organiza- 
tion. 
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President Julius A. Stratton, ’23, and Institute Professor Norbert Wiener—a symbol of excellence to his M.I.T. colleagues. 


The Legend of Norbert Wiener 


For 42 of the Institute’s first 100 years, Institute Pro- 
fessor Norbert Wiener has been a familiar figure in its 
corridors and a dominant one in its traditions. This 
spring, on his return from Europe, his colleagues in the 
Department of Mathematics, the Research Laboratory 
of Electronics, and the Center for Communications 
Sciences, gave him and Mrs. Wiener a silver bowl “in 
recognition of his outstanding service to M.I.T. and the 
world of science.” : 

President Julius A. Stratton, ’23, joined them in re- 
calling “those long equations that started over here and 
went all the way around,” and in praising his enormous 
productivity, the great variety of his interests, and his 
concern for the social implications of science and 
mathematics. 

William Ted Martin, Head of the Department of 
Mathematics, stressed the high, hard standards set by 
Professor Wiener in mathematical work, his emphasis 
on the importance and dignity of the individual, and 
his discernment of a central, unifying theme in all 
branches of mathematics and the relations of mathe- 
matics to other fields of science and engineering. 

Jerome B. Wiesner, President Kennedy’s science ad- 
viser, speaking for the Research Laboratory of Elec- 
tronics, referred to Professor Wiener as “the con- 
science” of his group, and Professor Peter Elias, °44, 
pointed out that Professor Wiener had contributed to “a 
good half of what electrical engineers are interested in 
nowadays.” 

The American Mathematical Society was represent- 
ed by Professor Richard Brauer, chairman of the De- 
partment of Mathematics at Harvard, and the Institute 
of Radio Engineers by its retiring President, Ronald L. 
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McFarlan. In a telegram read by Professor Walter A. 
Rosenblith, the International Brain Research Organiza- 
tion announced the election of Professor Wiener to 
honorary membership. 

“It is difficult,” said Dr. Stratton, “to grasp the really 
extraordinary changes that have taken place in the In- 
stitute, not only in its size, laboratories, buildings, and 
budget, but in its character. Through these changes, 
M.I.T. has evolved from a rather small institution with 
a particular motivation to what we may, quite clearly, 
call a scientific university. And during this whole period 
of change and transition, Norbert Wiener has stood as 
a symbol of all we thought best in the academic world.” 


Planning for Venezuela 


THE GOVERNMENT of Venezuela has arranged for re- 
search and technical assistance from the Joint Center 
for Urban Studies of M.I.T. and Harvard in developing 
the Guayana region. This area near the confluence of 
the Orinoco and Caroni rivers has been called the Ruhr 
of South America because of its great natural resources. 
Some 45,000 persons already have moved into the 
region in anticipation of its development. A steel mill 
to be managed by Koppers is being built and an alumi- 
num plant, a petrochemical plant, and other factories 
are being planned now. 

A new city of 200,000 or more is expected to rise and 
the Joint Center will help determine the requirements 
for housing, industry, and public services in this city 
as well as in the region as a whole. It will examine prob- 
lems of public and private financing, study the region’s 
potential, and analyze its probable pattern of growth. 
Work will begin both in Venezuela and Cambridge as 
soon as a project director has been appointed. 
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AS A CONTRIBUTION to the observance of 
M.1.T.’s Centennial, the School of Industrial 
Management is presenting eight lectures this 
spring on “Management and the Computers of 


Future Men and Machines 


A Computer Console 
For Every Freshman? 


, per ULTIMATE ROLE of the com- 
puter as handmaiden to schol- 
arly university activities can be far 
greater than it is now, Professor 
Alan J. Perlis, °49, contended in the 
first lecture of an M.I.T. Centen- 
nial Series on “Management and 
the Computer of the Future.” Pro- 
fessor Perlis, who was a research 
mathematician with “Project Whirl- 
wind” at M.I.T. in the 1940's, is 
now director of the Computation 
Center at the Carnegie Institute of 
Technology and chairman of the 
American committee on ALGOL 
(algorithmic language), an interna- 
tional programming language. 

A university graduate, he said, 
in opening this lecture series, should 
have received “training directed to 
the development of sensitivity, ra- 
tionality, and an intelligent table 
look-up procedure. The first, as the 
poet MacLeish has so aptly said, is 
for the development of a feeling for 
the meaning and relevance of facts. 
The second, for the development of 
fluency in the definition and manip- 
ulation of convenient structures, 
experience and ability in choosing 
representations from the study of 
models, and self-assurance in the 
ability to work with large systems. 
The third, of course, is the cata- 
logue of facts and problems which 
give meaning and physical refer- 
ence to man’s role in society. 

“While the computer may con- 
ceivably play a small role in the 
development of human sensitivity, 
it is quite critical to the other de- 
velopments. Indeed, no other me- 
chanical instrument combines so 
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well the theoretical and practical 
balance necessary to these develop- 
ments.” 

More than 100 high-speed elec- 
tronic computers already are at 
work in American universities and 
more are being installed. They are 
used mainly for computations in 
research programs. “With only a 
few users does the computer itself 
—or more precisely, the insight it 
takes to use it—invest a deeper 
interpretation of the development 
being studied,” Professor Perlis 
said. “In general, graduate students’ 
contact with the computer merely 
sharpens differences in 
among them already noted from 
other evidence. The intellectually 
sublime become more poetic on the 
computer, while the dull become 
what can only be called monumen- 
tal machine bores.” 

To make better use of computers 
as teaching devices, the lecturer 
advocated that engineering and sci- 
ence students be brought into con- 
tact with them as college freshmen, 
and liberal arts students as sopho- 
mores. The introductory course he 
envisages, moreover, would be 
technical and not purely descrip- 
tive. “At least in engineering and 
science freshman programs,” Pro- 
fessor Perlis maintained, “This 
course should share with Mathe- 
matics and English the responsibil- 
ity of developing literacy, while 
Physics and Chemistry develop the 
background toward which this liter- 
acy is to be applied.” 

What should the student be 
taught about programming in such 


ability 








the Future.” Here are short reports on the first of 
these lectures. All will be published later in book 
form. The last four lectures in the series are to be 


given this month in Kresge Auditorium at M.1.T. 





SOME FRESHMEN have brought 
their own computers to M.I.T. This 
one, which plays checkers, is now in 
Boston’s Museum of Science. David 
Ecklein, °63, its builder, is shown ex- 
plaining it to a museum visitor. 


a course? Professor Perlis suggested 
that it cover such fundamentals as 
parametrization, iteration, recur- 
sion, definitions, a priori attention 
to eventualities regardless of likeli- 
hood, representation, mechanical 
language, simulation, and proof. 

In such a course, he continued, 
it would be important that the stu- 
dent be graded quickly and guided. 
Computers now can do the grading 
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in a generally satisfactory way. 
They cannot yet do a good job of 
identifying mistakes in program- 
ming and isolating sources of mis- 
understanding, but there is no rea- 
son they could nct be made to em- 
ploy diagnostic information ac- 
quired while grading to produce 
corrective problem sequences. 

“Both explanatory text and prob- 
lem statements may be individually 
printed for each student through 
a high-speed printer,” he suggested. 
“More importantly, the grading 
program can maintain counts of the 
frequency of use of text branches, 
so that sensible improvements can 
be made in the organization of the 
net of problems and solutions.” 

At Carnegie Tech, Professor 
Perlis reported, a program causing 
a computer to behave like a teach- 
ing machine is currently being de- 
veloped to teach the syntax of a 
programming language. 

“The first and most critical stage 
of the computer’s role in the uni- 
versity, it seems, is clear,” he said. 
“It is to train entering students in 
the theory of computation through 
the development of the concepts of 
programming. To do this the com- 
puter plays a partner’s role with 
the teacher in sequencing the stu- 
dent through a set of problems... . 

“At the completion of this first 
course, the student should be able 
to recast his learning of, say, calcu- 
lus so as to be able to devise me- 
chanical methods for a computer to 
differentiate elementary expressions 
and quite naturally to make the 
separation between the introduction 
and consequence of definitions and 
the mechanical manipulation he 
does so much of. The concept of 
the teaching program for calculus 
should not only appear natural but 
so should the planning procedure 
for accomplishing it. To be sure, 
maturity in relating mathematical 
developments, e. g., that of algebra 
and calculus in the integration of 
rational functions, is still not devel- 
oped; but such as it is the maturity 
will be applied to an intellect al- 
ready attuned to the rationale of 
process definition and synthesis.” 

Students, he predicted, would at- 
tack with interest the problem of 
creating a technician within the 
computer to do mechanical analy- 
sis. Such a technician could do “the 
dirty work” in the tiresome manipu- 
lations required by many problems. 
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The programming language 
needed to make the computer such 
a technical aid will require more 
flexible notational abilities than 
any now extant, Professor Perlis 
said, but should be developed in 
university computing centers. 

Of course, he added, the com- 
puter must have such salient fea- 
tures as high-speed, multiple inputs 
and outputs, and large random ac- 
cess storage units. Remote consoles 
also will be needed, so that many 


students may have simultaneous 
access to a machine. 

Professor Donald G. Marquis in- 
troduced Professor Perlis and pre- 
sided over a lively discussion in 
which Professor Peter Elias, °44, 
emphasized the importance of ef- 
forts to adjust machines to people, 
and J. C. R. Licklider suggested 
that better poetry will be written 
some day in the language of digital 
computers than ever has been writ- 
ten in English. 


How Will Computers 
Affect Management? 


iat ENGINEERS soon will 
be the men most in demand by 
industry, Professor Jay W. Forres- 
ter, °45, said in the second of the 
School of Industrial Management’s 
series of Centennial Lectures on 
management and computers. 

Professor Forrester viewed indus- 
trial organizations from a perspec- 
tive between that of the psycholo- 
gist concerned with individuals and 
the economist viewing events from 
afar, and described managerial de- 
cision-making as a feed-back sys- 
tem similar to those found in elec- 
trical and biological systems. 

“The manager,” he said, “is a 
person to whom information flows 
and from whom come streams of de- 
cisions which control actions within 
the organization. Management suc- 
cess depends primarily on what in- 
formation is chosen and how the 
conversion is executed .. . 

“An industrial organization is a 
complex interlocking network of 
information channels. These chan- 
nels emerge at various points to con- 
trol physical processes such as the 
hiring of employees, the building of 
factories, and the production of 
goods. Every action point in the sys- 
tem is backed up by a local deci- 
sion point whose information sourc- 
es reach out into other parts of the 
organization and surrounding en- 
vironment ... The regenerative 
process is continuous and new re- 
sults lead to new decisions which 
keep the system in continuous 
motion.” 

At the decision points, he con- 
tinued, men see the apparent state 


of actual conditions and attempt 
to bring them closer to desired con- 
ditions, but the entire process is 
“highly nonlinear and noisy.” 

Much of the literature of econom- 
ics deals with the policy followed at 
decision points, and much of history 
and literature devotes itself to the 
basis of policy which causes the hu- 
man decision-maker to react in a 
reasonable and expected way to his 
environment. “In physical systems, 
particularly in the field of servo- 
mechanisms, the corresponding 
term is ‘transfer function,” said 
Professor Forrester. “The transfer 
function tells how the output of a 
particular box depends on the stream 
of inputs... . 

“In industrial organizations, some 
policy is very formal. But informal 
policy may be every bit as influen- 
tial. It depends on habit, conformi- 
ty, social pressures, ingrained con- 
cepts of goals, awareness of power 
centers within the organization, and 
personal interest.” 

From Professor Forrester’s per- 
spective, management decisions can 
be classified according to the form 
of controlling policy. Some decisions 
such as those based on rules for ac- 
counting and giving shipping in- 
structions already are made on a ful- 
ly automatic basis by machines, and 
this area is expanding. A second cat- 
egory of decisions, made by a vast 
bureaucracy of middle manage- 
ment, consists of those based on 
well-understood policy which have 
not yet been mechanized. In a third 
category are decisions, usually 
made nearer the top levels of the 
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The boundaries between decision regions move out and upward. 


organization, where action is based 
on experience, intuition, and judg- 
ment. And beyond these there is a 
region of great challenge where no 
basis of action in either experience 
or intuition is really known. 

“The dividing lines between these 
regions are not sharp,” he said. 
“The gradation from the automatic 
decision to the one that lacks even 
a basis in experience and intuition 
is one of continuous and gradual 
transition. The dividing zones be- 
tween regions, however, are moving 
upward and outward.” 

The middle regions immediately 
above those where decisions are 
completely formal, he continued, 
are not such obscure and subtle jun- 
gles as they often seem. “If we can 
understand the mechanisms of a so- 
cial system,” he explained, “we can 
construct effective and useful dy- 
namic models of its operation. These 
models open the way to what is es- 
sentially a management laboratory. 

“The design of a corporation with 
its organization structure and its 
managing policies can be brought to 
a level not unlike that of the de- 
sign of an airplane with its wind 
tunnel and its aircraft models. It 
opens the way to what we might call 
‘enterprise engineering’ for the de- 
sign of organizations to meet spe- 
cific objectives and goals.” 

Is there any reason to do this? 

“One can point to the large num- 
ber of new industrial enterprises 
which are founded but to fail,” Pro- 
fessor Forrester answered. “On the 
other hand, there are those which 
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begin and flourish with a growth rate 
of as high as 50 or 100 per cent per 
year. When the range in dynamic 
behavior is this great, there must 
indeed be some fundamental under- 
lying reasons for success which can 
be better understood.” 

We have, he continued, tremen- 
dous examples of accomplishments 
in the understanding of military con- 
trol systems in the last decade, and 
some preliminary examples of what 
can be done by the same approach- 
es to industrial systems. In the next 
level of progress in economic de- 
velopment, he believes, art and in- 
tuitive judgment will be applied to 
the development of a better under- 
standing of policy. 

“This does not imply automatic 
management,” he emphasized. “A 
better understanding of decision- 
making policy and its information- 
feed-back content will not reduce 
the demands on the executive. Quite 
the reverse. He will have new meth- 
ods to use and a new theoretical un- 
derlying structure to understand, 
and the more skillfully these tools 
are selected and the more significant 
the goals, the more effective will be 
the application. 

“New advances in physics have 
not led to automatic engineering. 
The skilled system engineer still 
produces the better chemical proc- 
ess or earth satellite. 

“We can see, however, that the 
emphasis in the corporation will 
change. Recognition of the impor- 
tance of policy can be expected to 
spread very rapidly ... There 





fn not attempted 


will be a thinning out of the pres- 
ent middle management operation. 
Much of the middle -management 
structure is made up of frustrating 
and unrewarding tasks. As these 
tasks are better understood, it will 
no longer be necessary to squander 
the talents of good men in these po- 
sitions. 

“The analogy to the physical 
product production line. is excel- 
lent: As the production process be- 
came routine, two things happened. 
Work on the production line be- 
came unrewarding. Also, once the 
tasks were fully understood, it be- 
came possible to design machines 
which would serve the function as 
well and not suffer boredom... . 

“At the stage which we are now 
entering, the art of machine design 
is being formalized into logical rules. 
We can call this the automation 
economy. At this level, man designs 
methods and procedures which will 
permit machines to design machines 
which in turn will produce for hu- 
man consumption. We have already 
taken a substantial step in this di- 
rection: Digital computers are to- 
day designed by digital computers. 
Computing machines design me- 
chanical parts and lay out the pip- 
ing and structure for chemical 
plants. The creative designer works 
with the formal concepts that gov- 
ern how design should be done. 

“At the next level, which we 
might call the ‘artificial intelligence’ 


‘level of economic development, ma- 


chines will perhaps be instructed in 
how to develop the design concepts 
which machines can then follow to 
produce designs to produce equip- 
ment to produce goods for human 
consumption. .. . 

“The manager, in rising to a new 
level of abstraction where he con- 
cerns himself with formal decision- 
making policy and with enterprise 
design, will be keeping pace with 
the evolution of our technological 
society.” 

Robert C. Sprague, ’23, chairman 
of the Sprague Electric Company, 
presided on the occasion of this lec- 
ture and the discussants were Pro- 
fessors Charles C. Holt, °43, of Car- 
negie Tech and Ronald A. Howard, 
°55, of M.I.T. Much of the discus- 
sion dealt with distinctions between 
the approximately five-year-old sci- 
ence of industrial dynamics and the 
about 20-year-old science of opera- 
tions research. 
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Do Machines Operate 
The Way People Do? 


[ Is no longer debatable whether 
computers can simulate human 
thinking, Professor Herbert A. Si- 
mon, Associate Dean of the Gradu- 
ate School of Industrial Administra- 
tion at the Carnegie Institute of 
Technology, contended in the third 
of the M.I.T. Centennial Series of 
lectures on computers and manage- 
ment in the future. 

“A dozen or more computer pro- 
grams have been written and tested 
that perform some of the interesting 
symbol-manipulating, problem-solv- 
ing tasks that humans can perform 
and do so in a manner which simu- 
lates, at least in some general re- 
spects, the way in which humans do 
these tasks,” he said. “Computer 
programs now play chess and check- 
ers, find proofs for theorems in ge- 
ometry and logic, compose music, 
design electric motors and genera- 
tors, memorize nonsense syllables, 
form concepts, learn to read. . . 

“Computer programs can be writ- 
ten that use non-numerical symbol- 
manipulating processes to perform 
tasks which, in humans, require 
thinking and learning. These pro- 
grams can be regarded as theories, 
in a completely literal sense, of the 
corresponding human _ processes. 
These theories are testable in a num- 
ber of ways: among them, by com- 
paring the symbolic behavior of a 
computer so programmed with the 
symbolic behavior of a human sub- 
ject when both are performing the 
same problem-solving or thinking 
tasks.” 

Professor Simon, who is now on 
leave of absence with the RAND 
Corporation, is noted both for work 
in the social sciences and with com- 
puters. He was formerly on the 
faculty of the Illinois Institute of 
Technology, and has been the author 
or co-author of many books, includ- 
ing Models of Man: Organizations 
(1957) and The New Science of 
Management Decision (1960). 

Professor Simon’s lecture dealt 
particularly with a program which is 
called the General Problem Solver 
because it can employ a system of 
methods, believed to be those com- 
monly used by college students, to 
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work on any problem that can be 
put in a specified but fairly general 
form. This system, he argued, is bas- 
ically similar to the way a child 
learns to speak, the way a mathe- 
matician solves problems, and the 
way a businessman makes decisions. 

“The child acquires perceptual 
auditory symbols corresponding to 
words he has heard and associated 
with visual symbols,” Professor Si- 
mon explained. “He tries, on a trial- 
and-error basis, to produce words, 
hears his productions, and compares 
these auditory symbols with those al- 
ready stored. When he detects dif- 
ferences, he varies the motor sym- 
bols to try to remove them. As he 
learns, he detects that changes in 
certain components of the motor 
symbols alter only certain compo- 
nents of the auditory symbols. Thus 
he is able to factor the correction 
process and thereby accelerate it 


greatly.” 


A discussion of “What Computers Can 
Do Better” (on May 22) will conclude 
the Centennial Lecture series reported 
on these pages. Shown here with a ma- 
chine’s arm is Professor Claude E. 
Shannon, ’40. 


This, in effect, he went on, is the 
way that living organisms survive. 
They ‘associate appropriate percep- 
tual symbols and motor symbols. 
The former describe the world as it 
is and as it is desired, and the latter 
describe possible actions. Each set of 
symbols is a kind of internal lan- 
guage, and how hard a problem is 
depends on the simplicity or com- 
plexity of the rules that define the 
correspondence between the sym- 
bols that constitute these languages. 

As an example of a relatively sim- 
ple correspondence between sym- 
bols, Professor Simon cited the rela- 
tion between the decimal and octal 
representations of integers. There is 
a simple and direct algorithm that 
solves all problems in translating 
decimal representations into octal 
representations. But in other cases 
the correspondence between the vo- 
cabularies of two different languages 
may be purely conventional or ar- 
bitrary. Rote learning is the only 
means of building up a translation 
dictionary then, and immense 
amounts of trial-and-error searching 
may be required. 

“The aspects of the environment 
with which we, as organisms, deal 
effectively reach neither of these two 
extremes,” Professor Simon said. 
“The translation between the ‘state’ 
language that describes our percep- 
tions of the world and the ‘process’ 
language that describes our actions 
on the world is reducible to no sim- 
ple rule, but it is not arbitrary. Most 
of our skill in dealing with the en- 
vironment is embodied in elaborate 
heuristics, or rules of thumb, that al- 
low us to factor (approximately) 
the complex perceived world into 
highly simple components and to 
find (approximately and reasonably 
reliably) the correspondences that 
allow us to act on the world predict- 
ably.” 

The General Problem Solver pro- 
gram, he concluded, describes the 
core of these heuristics. Hence, in 
such a program, he said, we now 
have a first approximation to what 
Walter Pitts of M.1.T. has described 
as “the hierarchy of final causes tra- 
ditionally called the mind.” 

Professor Sidney S. Alexander of 
the School of Industrial Manage- 
ment presided on the occasion of 
this lecture, and the commentators 
were Professors George A. Miller of 
Harvard and Marvin L. Minsky of 
M.LT. 
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How Will You Obtain 
A Book in 2000 A.D.? 


Pp some LIBRARY with more 
information in it than Harvard’s 
—all almost instantly accessible on 
a viewing screen hundreds of miles 
away—was described by Professor 
John G. Kemeny, Chairman of the 
Mathematics Department at Dart- 
mouth, in the fourth lecture of the 
M.I.T. Centennial Series on man- 
agement and computers. 

This library for 2000 a.p. would 
start with 10 million volumes and 
possibly grow to 300 million within 
the Twenty-first Century. Each page 
of each “book” in it would be stored 
on possibly a square millimeter of 
tape. The library would serve 100 or 
more universities, each of which 
would have a multitude of viewing 
screens. Using the library would be 
similar to making a long distance 
telephone call: When the patron 
dialed the correct code number, the 
reference he wished would appear 
on his viewing screen. 

Such a library will be needed, 
Professor Kemeny argued, because 
if the present rate of growth contin- 
ues our richest universities will be 
unable to afford building, catalogu- 
ing, and serving the kind of libraries 
they have now. These libraries, he 
declared, already are practically ob- 
solete, certain to be so by the end of 
the Twenty-first Century, and will 
be useless for most purposes by 
2000 a.D. 

“The library of the future,” he 
said, “will have to make use of auto- 
mation. There is no conceivable way 
in a library of several tens of mil- 
lions of volumes that human effort 
could locate an item in a matter 
of minutes. . . . Storage methods 
must miniaturize books and put them 
on a medium easily handled by ma- 
chines.” 

Even though an automated na- 
tional library might cost a billion 
dollars, he continued, it should be 
able to serve a great many universi- 
ties in all parts of the country—and 
do so more economically than they 
could all maintain separate libraries 
of their own. 

Of course, Professor Kemeny con- 
ceded, some readers would object to 
being deprived of the pleasures of 
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browsing. But their needs could be 
met by having a few hundred thou- 
sand old-fashioned reference works, 
current periodicals, etc., on local 
shelves. 

The big national library’s con- 
tents would be divided into subjects, 
which in turn would have branches, 
and these would consist of items, a!l 


In addition to describing such a 
library, Professor Kemeny discussed 
the problem of assisting the research- 
er searching the literature on a given 
topic. By dialing information, he 
suggested, the national library’s pa- 
trons might be put in touch with 
an information-searching machine. 
This, however, is an aspect of the 
problem which Professor Kemeny 
feels still calls for considerable 
study. 

“I find the concept of such a li- 
brary very attractive,” he said. “I 
am basically a lazy person. I would 
like to sit in my office and have ac- 
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A book on probability may sometime reach you via this route. 


having code names. ABC-12-34567- 
89, for example, might be what you 
would dial to get Item Number 89 
in Volume 34567 of Branch 12 of 
Subject ABC. But suppose you got a 
busy signal? 

Professor Kemeny would reduce 
that possibility by not allowing cus- 
tomers to use items directly from the 
files. Instead, each person request- 
ing a book would receive a copy of 
it. The item asked for would be 
transferred from the storage tape to 
a projection unit and sent, conven- 
iently magnified, to a tape in the 
reading unit of the person desiring 
it. With $10 worth of tape, a custom- 
er could have a 10-volume collec- 
tion of personally selected items; 
and if he tired of them, he could sim- 
ply erase the tape and have a new 
set of books flashed to him from the 
master tapes in the central library. 

One day of each month, however, 
each branch of the central library 
might have to be closed for updat- 
ing, extension, and repair of its mas- 
ter tapes. This, of course, would be 
only a slight inconvenience. 


cess to a book with no more trouble 
than calling a friend on the phone 
long-distance. . . . We would get 


busy signals less often than the fre- 


quency with which the book we are 
looking for is out of our library to- 
day. And we could arrange our call- 
ing system so that we could hold on 
and obtain access to a storage tape as 
soon as it was freed—which should 
be within minutes. 

“T am particularly attracted to the 
prospect of combining this automat- 
ed library with machine-search. 
. . . It is possible that, even with all 
this elaborate mechanization, infor- 
mation retrieval will become hope- 
less in 100 years—but without 
mechanization we won't have a ghost 
of a chance.” 

Professor William N. Locke, Di- 
rector of Libraries at M.I.T., presid- 
ed during this lecture and the dis- 
cussion which followed. Commenta- 
tors on the idea included Professor 
Robert M. Fano, ’41, and Gilbert W. 
King, ’33, Director of Research for 
IBM. The daily newspapers paid es- 
pecial attention to this lecture. 
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A University’s Proper Heritage 


BY ARTHUR R. VON HIPPEL 


HE technical competence and political maturity of 
a country are reflected in the methods and policies 
it adopts for the use and safeguard of nature’s re- 
sources. Much has been learned and much destroyed 
in the passing industrial age motivated largely by 
thought of immediate gain, without much concern for 
life on this planet. Only the rapid progress of science 
and technology rescued our civilization again and 
again from critical impasses of its own making. 

Our understanding has advanced sufficiently in 
many fields to attempt a synthesis of knowledge and 
to foresee in wider perspective the consequences of 
our actions. Scientists and engineers, previously con- 
fined to airtight subdivisions, are discovering in molec- 
ular concepts a basis of true alliance. Economists, 
ecologists, and medical doctors are experiencing the 
exciting advantages of group co-operation. The growth 
of interdepartmental research centers and _ interde- 
partmental teaching has begun to transform our uni- 
versities. As their new students enter the various pro- 
fessions, they will help to break old prejudices and 
will cause society to act under wider horizons. 

The creation of interdepartmental research centers 
is more than an act of administrative decision. It re- 
quires the clear formulation of new goals, the recog- 
nition of new forms of organization implementing this 
vision, and—last not least—faculty groups eager and 
able to undertake the new venture. In the field of ma- 
terials science and technology the formation of an 
interdepartmental center at M.I.T. approaches reali- 
zation. It is necessary, therefore, to sharpen the gen- 
eral concepts advanced previously into clear proposals 
that can become the subject of faculty debate and 
administrative action. This paper, in summarizing a 
private opinion on this issue, hopes to enliven the 
debate. 


Mayo Clinic of Materials Research? 


American and English law finds guidance by prece- 
dent. A precedent in organizing effective co-operation 
between specialists has been set by the medical pro- 
fession. Cause and effect of this recent development 
will give some guidance for our action. 

Medicine, in contrast to the trend toward synthesis 
mentioned above, moves toward extreme specializa- 
‘tion. A revolutionary advance in detailed knowledge 
pours from about 900 medical journals in the U.S. 
and many others in the rest of the world. Experts 


A Center for Materials Science and Technology 
at the Institute should rekindle the spirit of 


adventure, comradeship, and joy in discovery 


FEW MEN are as well qualified as Professor von Hippel, 
Director of the Laboratory for Insulation Research at 
M.1.T., to speak of the problems and potentialities of 
interdepartmental research centers. He has done so in 
previous articles for The Review (See, “Molecular En- 
gineering,” March, 1956; “Answers to Sputnik?” March, 
1958; and “Universities in Transition,” April, 1959). 
In this article he points out similarities and differences 
between modern requirements in medicine and those 
in the field of materials science and technology. 





have divided between themselves the functions of 
body and mind into about 36 specialties. The general 
practitioner, utterly unable to compete with their in- 
strumentation, tests, and concentrated experience, is 
dying out. Still, his integrating common sense is sorely 
needed. 

The solution to this dilemma was found in group 
practice, pioneered and brought to awe-inspiring per- 
fection by the Doctors Mayo and their clinic. The sky- 
scrapers of the Mayo Clinic, set on the prairie of 
Minnesota, house hundreds of medical doctors repre- 
senting all specialties, supported by an army of about 
1500 assistants, technicians, nurses, etc. Every day 
about 500 new patients enter this “Diagnostic Center 
of the Medical World” and leave a few days later with 
the most exhaustive analysis of their state of health 
that modern medicine can provide. The findings, in- 
tegrated under the individual care of a doctor of in- 
ternal medicine, recommend a course of remedial 
action. Operations and other treatment are performed 
by the specialists of the Center in surrounding hospi- 
tals, if the patient so desires. 

This pooling of knowledge and resources could not 
be accomplished if the doctors felt geared to a diag- 
nostic supermachine designed to grind out routine in- 
formation for private profit. It works because they live 
as a free association of colleagues, continuously learn- 
ing from each other and expanding their individual 
competence by drawing on the tools and methods of 
the whole clinic and on its immense store of accumu- 
lated experience. It works because bureaucracy and lost 
motion have been cut to a minimum by effective or- 
ganization and mechanization of tests, thus leaving time 
for mutual consultation, lectures, and thinking. It works 
because the doctors are “equal among equals,” handle 
the affairs of the clinic themselves by a “committee of 





THE PHOTOGRAPH on the preceding page (by Bob 
Lyon) shows a mobile by Al Duca hanging beneath the 
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dome at the Massachusetts Avenue entrance to M.1.T. 
during a recent exhibit entitled “The Age of Materials.” 
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eleven” elected for one four-year term, and turn over 
the profit of their joint enterprise to a foundation dedi- 
cated to the further advancement of medicine. 

Here, obviously, is a successful prototype organiza- 
tion for the effective collaboration of experts. It has 
averted the danger of internal strife by selecting its 
members according to competence and character. Ob- 
jectivity and openness ban political plotting; respect 
for the opinion of others, tact, and helpfulness are ex- 
pected; unbridled ambition, egotism, and arrogance 
disqualify. Substitute for the specialist doctor a profes- 
sor with his students, creatively engaged in his special 
research program in the field of materials, and you 
have the spirit and first outlines of an organization for 
our Center. 


Input, Output, and Converter 


Let us switch standpoints to place the problem in a 
different perspective. An engineer, when inventing a 
device, strives to develop a converter that transforms 
a prescribed input into a desired output. Viewed in 
these terms, the situation at the Mayo Clinic seems 
straightforward: the input is patients with unknown ail- 
ments, entering the front door; the output is patients, 
analyzed and marked for treatment, leaving by the 
back door; the converter is an intricate kind of ma- 
chinery measuring the patient’s status quo and reac- 
tions, staffed by expert analysts who evaluate the evi- 
dence. There is, in addition, a hidden feed-back loop 
leading from patients during their later treatment back 
to the experts and into a case-memory unit. This stored 
experience is converted internally into additional in- 
formation about the recognition of diseases, their 
trends and treatment. 

The Center for Materials Science and Technology 
envisioned at M.I.T. is more complex to picture, since 
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Arthur Linz, ’46, growing crystals by means of flame fusion. 
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its tasks are more involved. It is to be an institute for 
graduate and post-doctoral studies ranging in scope 
from abstract theory to fully engineered prototype de- 
vices. It will be concerned with materials: their struc- 
ture, composition, properties, and applications from 
atoms and molecules to gases, liquids, solids and their 
interfaces, from insulators to electrolytes, semicon- 
ductors and metals. It should be a center for educa- 
tion and information, for pioneering and advice, for 
trouble shooting and long-range planning. The Mayo 
Clinic would correspond to an Institute for Materials 
Analysis only. Our center, in medical analogy, will 
have the much greater task of rebuilding man and 
making him fit to live in his surroundings; it anticipates 
—on the level of nonliving matter—the “medicine of 
the future.” 

How are we to embody this entity in a “Center for 
Materials Science and Technology,” which seeks in- 
sight by “Molecular Science” and proficiency by 
“Molecular Engineering” for the construction of ma- 
terials, properties, and devices from the atoms of the 
Periodic System? How can we strengthen the univer- 
sity concept of free scholars, while simultaneously 
drawing on the united strength of their knowledge for 
the common weal, since knowledge—like noblesse— 
obliges? To perceive the actual organization more 
clearly, let us turn once more to the analogue machine 
with its input, output, and converter. 

The input is people, ranging all the way from stu- 
dents working on bachelor’s, master’s or doctor’s theses 
to scientists and engineers accepted as post-doctoral fel- 
lows or returning from years of activity in laboratories 
of Government or Industry for a refresher period at 
the university. Materials and ideas are taken in as 
needed but, to a major extent, the Center should gen- 
erate original materials and ideas. Requests will range 
the gamut from simple information on characteristics 
to reports on the status of knowledge in certain areas 
and, finally, to integrated research programs, e.g., on 
materials for space travel, or the proper allocation of 
a country’s resources. 

The output obviously is more highly educated peo- 
ple, better materials, new ideas and devices, deeper 
knowledge, and comprehensive information. But what 
is the miraculous converter that transforms input into 
such a varied output by voluntary action? 


Center Organization 


If the entity “professor(s) with students, supporting 
staff and instrumentation”—experts of a special field 
engaged in imaginative research—is named a “Labor- 
atory,” the Center represents a “federation of mutually 
supporting laboratories.” 

To assure a maximum amount of freedom, unneces- 
sary centralization should be avoided; i.e., each labora- 
tory should retain all of the functions it can discharge 
effectively. It can best handle its own requirements 
as to the hiring of man power, purchasing of equip- 
ment, and carrying on of research. Close personal con- 
tact between experimental projects and supporting 
machine shops has proven extremely valuable and could 
be maintained by letting laboratories or groups own and 
operate individual shops for their normal work. 

The true driving force of the Center should be its 
interdepartmental faculty, selected for expert knowl- 
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Professors Harold E. Edgerton, ’27, and Perry A. Miles, with a newly developed, efficient light source known as a laser. 


edge and originality in decisive areas of materials and 
device research, and for compatibility. For teaching 
purposes, the professors would be members of various 
departments; in research activities, their loyalty should 
belong to the Center. The faculty meetings in various 
Centers, concerned with issues of vital importance to 
their members, would restore to the university the fire 
of spirited debate and common action that is now lost 
through the size of our institutions. 

The executive branch of the Center could be a 
“Coordinating Division,” headed by a “Committee of 
Three,” elected for a four-year term. These three “di- 
rectors” should be experts from various fields (e.g., a 
theoretical scientist, an experimental scientist, and an 
engineer) still actively engaged in research. Their com- 
bined knowledge would make them respected and 
helpful discussion partners for their colleagues. Pio- 
neering research is a lonely task, and advice and en- 
couragement at the right time can move mountains. 

The Center should receive one or several large 
Government contracts to assure its main support on a 
‘long-range basis for effective planning. Smaller con- 
tracts for special needs of individual laboratories might 
be procured when indicated. The individual labora- 
tories would draw annual budgets from the Center, 
fixed on an equitable basis according to needs and re- 
sources. The figures established in discussions between 
the director of each laboratory and the directors of the 
Center might be presented later in a faculty meeting of 
the Center, and there appealed and defended. 

The “Coordinating Division” under its directors 
would have some obvious tasks: to create and maintain 
facilities and services required by the Center; to formu- 
late and implement Center policies, subject to approval 
by the faculty; and to represent the Center to the M.I.T. 
administration at large and to outside agencies. 
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There are also some obvious facilities the Center 
must have: shops with special machinery and skills 
complementing those of the individual laboratories; 
a Library, Information, and Publication Center con- 
cerned with the whole field of materials and their ap- 
plications (to place the literature of the whole world 
at our fingertips, publish the quantitative information 
accumulating by Center research as “M.I.T. Tables on 
Materials,” give rapid information to any justified re- 
quest, and edit Center reports and publications); a 
Budget and Purchasing Office controlling expenses, and 
disbursing the funds of the Coordinating Division. 


Policies and Procedures 


In contrast to the Mayo Clinic, input and output can- 
not be traced at this kind of Center to one front door 
and one back door. Here we have a living organism 
of cells, the laboratories—maybe 25 to 50 in number— 
all with entrances and exits in addition to the main 
ones of the Coordinating Division. Thus much of the 
Center’s strength cannot be organized from the outside 
but will have to grow by spontaneous co-operation 
in a favorable climate. Certain needs, on the other 

hand, must be met by inventive organization. 
Materials are required by all experimental labora- 
tories, grown as single crystals or prepared as poly- 
crystalline specimens, produced as gases, liquids, poly- 
mers, or glasses, shaped into prescribed samples and 
properly synthesized and analyzed. For a real under- 
standing, many of these samples must be measured 
exhaustively. Data will be required on structure and 
microcomposition, on imperfections and phase transi- 
tions, electric and magnetic response throughout the 
electric and optical range as functions of temperature 
and pressure; on mechanical response, transducer and 
(Concluded on page 36) 
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BY 
ROBERT O. 
PREUSSER 


Assistant Professor 
of Visual Design 


RTICIPATION in the visual arts 
Pi giving a new dimension to edu- 
cation at M.I.T. Contrary to the 
myth that Art and Science do not 
mix, students are freely electing stu- 
dio courses and performing creative- 
ly. This recent development is the 
Institute’s response to the urgent 
need of overcoming visual “‘illiter- 
acy” in an age increasingly depend- 
ent upon perceptual awareness. 

The visual arts program, a tenth 
field in the humanities and social 
studies electives from which each 
student selects an area of concentra- 
tion in his junior and senior years, is 
attracting students from more than 
half the departments in the Institute. 
By combining history and criticism 
with drawing and painting, the pro- 
gram affords an opportunity for 
students to gain an understanding of 
art and develop confidence in visual 
expression. 

As an innovation in general edu- 
cation for scientists and engineers, 
the study of art with its capacity to 
transform concept into immediate 
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experience, and make possible in- 


stantaneous total projection of 
thought and feeling, transcends edu- 
cation in the conventional sense. The 
artist’s method of working intuitively 
and empirically to achieve qualita- 
tive values is a unique experience for 
students oriented toward quantita- 
tive concepts arrived at by formula. 
M.I.T. students’ successful studio 
performance evokes no less surprise 
than that such an opportunity exists 
in a_ scientific and _ technological 
school. There is impressive evidence 
that visual sensitivity and ability to 
create visual form can no longer be 
considered the exclusive domain of 
the liberal arts colleges. 

The role of the visual arts in mod- 
ern education has been of increasing 
concern to colleges and universities 





in recent years. No exception to this 
trend, M.I.T. was among the first to 
give it serious consideration. An in- 
vestigation, resulting in recommen- 
dations for the existing program, be- 
gan in 1952 when the School of Hu- 
manities (supported by the Carnegie 
Corporation) appointed a committee 
for the study of the Visual Arts at 
M.L.T. Initiated by John E. Bur- 
chard, ’23, Dean of the School of 
Humanities and Social Science, this 
committee consisted of John Cool- 
idge, Director of the Fogg Museum 
at Harvard University; Robert Igle- 
hart, Chairman of the Department 
of Art at the University of Michigan; 
Bartlett H. Hayes, Jr., Director of 
the Addison Gallery of American Art 
at the Phillips Academy, Andover; 
Charles H. Sawyer, Professor of Art 





- 


The photos above are of (A) surface variation with lines, by Edward Agro, Course 
VIII; (B) paper relief sculpture, by Robert Fisher, XXI-A; (C) mobile relief with 
magnetized triangles, by John Karl, VIII; and (D) figure ground reversal with posi- 
tive or negative imagery, by Richard Lyons, II; and the one on the next page is 
an experimental drawing made with a comb and ink by William Black, VI-B. 
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at the University of Michigan; and 
James J. Sweeney, then Director of 
the Solomon R. Guggenheim Mu- 
seum in New York. 

In the committee’s own words, its 
task was “to determine the nature of 
a Visual Arts program which might 
contribute not only to the efficiency 
of the technical mind but also to its 
scope by providing the student with 
an insight into nontechnical values 
which he might not otherwise at- 
tain.” The findings emphasized that 
neglect of visual education had re- 
sulted in a discrepancy between the 
average freshman’s ability to think 
and to see. “The goal of the ideal 
program is to develop the capacity 
of the technician to undertake re- 
sponsibility for the forms that his 
technical training creates,” the com- 
mittee reported. “The quality of 
these forms, as of his own spiritual 
insight, ultimately affects the social 
atmosphere and climate of thought 
of his entire world.” 

Within the framework of this re- 
port, the Department of Architec- 
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ture organized the Visual Arts pro- 
gram in 1957. By providing courses 
in the visual arts for the Humani- 
ties Department, the Architecture 
Department has extended its teach- 
ing to include the general education 
of students at large in addition to its 
professional courses. Consistent with 
the undergraduate program in hu- 
manities and social studies, Field 
Ten-Visual Arts requires three se- 
mesters for credit as a concentration. 
Verbal courses include /ntroduction 
to Art and Architecture, Modern Art 
and Architecture, and Architecture 
of Cities. Studio courses deal with 
Visual Design Problems and Visual 
Design Projects. Any combination of 
these is permissible provided one 
studio course is taken. 

In organizing the program the stu- 
dio was considered as essential to the 
study of art as the laboratory is to 
the study of science. Just as partici- 
pation without history and criticism 
fails to reveal the intellectual and 
historical significance of art, the ver- 
bal approach without studio experi- 
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ence neglects the potentiality of hu- 
man creativeness and often fails to 


develop adequately the visual sensi- 


tivity necessary for response to vis- 
ual problems of our day. It was felt 
that this point of view was particu- 
larly relevant for M.I.T. students, 
and that theory without practice 
would limit art’s unique contribution 
to liberal education of the special- 
ist. 

Traditionally associated with the 
training of professional artists, the 
studio as a tool in general education 
is an experiment which requires 
that a distinction be made between 
the vocational approach to Art and 
one concerned with liberal learning. 
In making this distinction it became 
necessary not only to direct studio 
activities in such a way as to make 
them meaningful to students with no 
previous experience (and no inten- 
tion of becoming artists) but also to 
design a course that would challenge 
students pursuing a wide range of 
professions. The creative process as 

(Concluded on page 39) 
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SCIENCE AND GOVERNMENT, by C. P. Snow; 
Harvard University Press ($2.50). Reviewed by V. A. 
Fulmer, ’53, Executive Assistant to the Chairman of the 
M.1.T. Corporation. 


THIS provocative essay is a case study of the role of 
scientists in the governmental decision-making process. 
It points up a number of challenges certain to become 
increasingly important in our national life. 

“One of the most bizarre features of any advanced 
industrial society in our time,” Sir Charles writes, “is 
that the cardinal choices have to be made by a handful 
of men: in secret; and, at least in legal form, by men 
who cannot have a firsthand knowledge of what those 
choices depend on or what their results may be.” In the 
lexicon of political science, this book is an analysis of 
“closed” political systems . . . the machinery by which 
scientists are asked to give secret advice on the crucial 
questions of our times. 

The plot concerns two men and two cloak-and-dagger 
choices: Sir Henry Tizard and F. A. Lindemann, who 
engaged in a now famous controversy over the develop- 
ment of radar as Britain’s principal air-defense system 
and, later, over strategic bombing against Germany in 
World War II. 

M.I.T. Alumni will have a special reason for read- 
ing this lucid little book, quite apart from its timely 
subject matter. C. P. Snow’s chronology of events lead- 
ing up to the British decision to send Sir Henry Tizard 
to the United States with British radar secrets in Sep- 
tember of 1940 is an important, heretofore unpublished 
chapter in the history of the wartime Radiation Labora- 
tory at M.I.T. Roughly half of this book is given over 
to the pulling and hauling which preceded Tizard’s ar- 
rival in this country. 

C. P. Snow’s conclusion is that advanced societies 
desperately need more scientists in government, al- 
though the reader will probably be surprised at the rea- 
son why. He points with deep concern to the risks that 
advanced societies run in their ultimate dependence 
upon the fallible judgments of a few knowledgeable in- 





Books the President Has Read 


THREE of seven books which have influenced John 
F. Kennedy’s approach to the presidency, according 
to The New York Times Sunday Magazine (March 
12), were written by members of M.I.T.’s Faculty. 
These books are: Turmoil and Tradition, a study of 
the life and times of Henry L. Stimson, by Elting E. 
Morison; The United States in the World Arena, by 
W. W. Rostow; and The Question of Government 
Spending, by Francis M. Bator, ’49. All three were 
published within the last year and widely reviewed. 
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dividuals. He shudders, for example, at the thought of 
what might have happened to England if Sir Henry Tiz- 
ard had allowed radar development to become side- 
tracked in favor of other schemes for air defense. He 
is even more apprehensive about the buffeting of great 
national decisions by the hot winds of personal relations 
between scientists. If personalities carry a heavy weight 
in “open” political systems, then they are at a classical 
extreme in the dynamics of “closed” politics. Decisions 
based upon scientific choices almost always involve this 
larger risk, Sir Charles maintains. The “euphoria of se- 
crecy,” imposed either because of military requirements 
or because of the natural difficulty of communication 
between the scientist and nonscientist, leaves most sci- 
entific decisions in the hands of dangerously few men. 

The author’s prescription for this poor state of scien- 
tific health in national governments is simple. It 
would be ideal, he observes, if we could insist upon 
wide scientific literacy among government administra- 
tors. But this is not really a practical solution in the 
foreseeable future. Failing this, advanced societies 
should: 

1) Avoid at all cost a single scientific overlord. 

2) Avoid “gadgety” scientists in government. The 
closer a scientist is to some hardware development, the 
less likely he is to be objective about scientific choices 
which might invoive his or someone else’s gadgets . . . 
atomic bombs, antibiotics, and television sets included. 

3) Enlarge the number of scientists involved in ad- 
vising government. 

But the crux of the matter, according to Sir Charles, 
is not how to protect society from science but how to 
use science to restore initiative in societies grown flabby 
with their own success, societies which have lost their 
sense of purpose. At one end of the spectrum of uses to 
which governments can apply science is the destruction 
of human life . . . at the other end stands the pres- 
ervation of life. In both regions, C. P. Snow feels, there 
is no shortage of initiative. Men have always been able 
to think ingeniously about life-and-death matters af- 
fecting society. 

It is in the great range of opportunities that lies be- 
tween the two extremes of destruction and preserva- 
tion of life that scientists should be employed in greater 
numbers. By temperament and tradition, scientists can 
bring speculative and imaginative influences, and above 
all, a sense of the future, into our political processes. 
Though he claims no special foresight for scientists as 
a group, Sir Charles argues that their disciplined sense 
of time (of science as an endless frontier, to use Dr. 
Bush’s words) can revitalize our society in this great 
political middle ground. Scientists, more than any other 
single group, can help us to replace our existential or- 
der with one that is future-directed. 

Sir Charles’s book adds significantly to the scant lit- 
erature available to the student of science and govern- 
ment. There can be no doubt that he has performed a 
service in putting so concisely what others have only 
hinted at with much less economy of words. 

Engineers in this country, and perhaps in England, 
will regret the unfortunate blurring of the role of the 
engineer in the great wartime developments reported in 
this book. In the hands of a literary giant like Sir 
Charles, this fuzziness is a real hazard to improved pub- 

(Continued on page 52) 
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BY ARNOLD H. GLASER 


7 HEN the first meteorological sat- 
W ellite, Vanguard II, was 
launched into orbit to scan the 
clouds below it and telemeter the re- 
sults back to ground stations, scien- 
tific pundits promptly took to the air- 
waves to proclaim the arrival of the 
meteorological millennium: hence- 
forth accurate forecasts would be 
available many days and weeks in 
advance. Its orbital inclination of 33 
degrees barely permitted the satel- 
lite to peek into the temperate zones, 
but this was overlooked. Also ig- 
nored was the experimental nature 
of the satellite; before it was 
launched (February 17, 1959), no 
one had a clear idea of what to ex- 
pect, so no provision was made for 
rapid data processing or for world- 
wide dissemination of the results. 
Data processing is just now nearing 
completion. Understandably, there 
was no noticeable immediate effect 
on meteorological forecasting. 

On April 1, 1960, TIROS I, a 
more sophisticated television satel- 
lite, was injected into an almost per- 
fect circular orbit 450 miles high. 
Its 48-degree orbital inclination per- 
mitted its television cameras to scan 
the atmosphere nearly to the Arctic. 
Teams of trained satellite meteorol- 
Ogists were waiting at the ground 
stations, armed with rapid, flexible 
techniques for data processing. Pic- 
tures came flooding down from the 
satellite—marvelous pictures, far 
exceeding in information content 
the hopes of the most optimistic. 
Hasiily organized communications 
networks carried the fresh meteoro- 
logical data around the world. Once 
again the meteorological millennium 
was proclaimed. 

The man in the street, however, 
saw no improvement in the accuracy 
or adventurousness of his daily fore- 
casts. The reason, of course, was that 
TIROS I was also an experimental 
satellite, not intended for serious op- 
erational work. It was spin-stabi- 
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Weather Satellites and Forecasts 





The quality, scope, and imaginativeness of predictions will be 


improved as the wealth of data becoming available is analyzed 


ARNOLD H. GLASER, ’52 (at right) 
began his meteorological career with 
a revolution-punctuated tour of duty 
as an airline forecaster in Peru and 
Bolivia. He has since taught mete- 
orology for the U.S. and Brazilian 
Air Forces and at Texas A. & M. 
College. He is now manager of the 
Geophysics Department of Allied 
Research Associates, Inc., of Boston. 
His group there has developed tech- 
niques of processing and utilizing 
data obtained from the TIROS me- 
teorological satellites. Dr. Glaser de- 
plores Boston’s recent weather but 
has no practical solutions to offer for 
its amelioration. 








lized to act like a gyroscope in space. 
Its camera, pointing downward only 
when one extension of the spin axis 
intersected the earth, took pictures 
when that part of the earth was sun- 
lit. The earth’s magnetic field, inter- 
acting with the fields produced by 
the satellite’s electronic circuits, 
caused the spin axis to drift about 
in space, perversely causing TIROS 
I to spend much of its time looking 
downward in the Southern Hemi- 
sphere. Accordingly, when a fore- 
cast was to be made for New York, 
the probability was small that a re- 
cent picture had been taken in the 
area of interest, and even smaller 
that a sequence of picture coverages 
at 24-hour intervals was available to 
permit tracing the progress and de- 
velopment of storms and fronts. 
But on the various parts of the 
earth to which TIROS pointed, new 
meteorological marvels were con- 
stantly found. Cyclones, anticy- 
clones, fronts, hurricanes, and even 
occasional jet streams stood out in 
clear relief, and unexpected struc- 
tural details were revealed for the 
first time. Entirely new meteorolog- 
ical phenomena appeared, then 
obligingly reappeared to confirm 
their reality and frequency. 





TIROS I expired at the ripe age 
of 78 days after collecting 22,952 
pictures. Research meteorologists, 
appalled by the sheer bulk of data 
represented, have now made a small 
beginning on the task of combing 


. through these pictures to correlate 


the cloud patterns with the features 
of conventional pressure-and-tem- 
perature weather maps. The mate- 
rial for many a master’s thesis is 
contained on the TIROS I films. 
TIROS II, fired on November 23, 
1960, suffered an accident of un- 
known nature during launch that 
spoiled the resolution of its wide-an- 
gle camera. While its pictures will be 
of less utility for research purposes 
than those of TIROS I, it is being 
found that even pictures of reduced 
resolution are of considerable value 
for operational forecasting purposes. 
In addition to its cameras, TIROS 
II carries a battery of radiation sen- 
sors, designed to scan the atmos- 
phere in various wave-length bands 
from the visible through the far in- 
frared. The output from these sen- 
sors will be of value in determining 
the heat budget of the earth and its 
atmosphere, and in isolating the fac- 
tors that control it. Since the weather 
represents the action of a heat en- 
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Signature clouds of a vigorous young cyclonic storm. The clockwise flow lines 
show it is from the Southern Hemisphere. 

















A mature cyclonic storm in the southern Indian Ocean. Clear (dark) wedge in 
foreground is characteristic at this stage. 
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gine running between the solar heat- 
ing of the earth as boiler and the 
thermal (infrared) emission of the 
atmosphere as condenser, under- 
standing of the heat budget is basic 
to understanding (and perhaps con- 
trolling) the weather. Each of the 
five scanning optical sensors makes 
about one million observations per 
day. Understandably, some time 
will pass before the data will have 
been even partially digested. 

TIROS II is still operating at this 
writing. It is to be followed by TI- 
ROS Ill, and later by TIROS IV. 
These will be minor modifications of 
the same basic experimental satel- 
lite. 


Next Year: NIMBUS 


Scheduled for launch in 1962 is 
NIMBUS, an advanced experimen- 
tal system featuring earth stabiliza- 
tion and a near-polar orbit. 

This stabilization will permit its 
cameras always to point downwards, 
so that essentially complete cover- 
age of the earth can be obtained 
once each 12 hours. Television cov- 
erage will be provided on the day- 
light sides of the orbits, while infra- 
red scanning will permit cloud iden- 
tification on the nighttime sides. 

A special data-acquisition station 
is being established north of Fair- 
banks, Alaska, where it will be in a 
position to receive satellite-stored 
television and infrared information 
from nearly all orbits. A_ special 
high-capacity communications link 
will speed the pictures and other at- 
mospheric data to weather centers 
in the continental United States. Fu- 
ture models of NIMBUS may in- 
clude weather radars and detectors 
of “‘sferics,” radio frequency emana- 
tions from thunderstorms and other § 
disturbances. 
















































Even the advanced features of 
NIMBUS will not meet all the re- 
quirements of a satellite suitable for 
taking observations for operational 
forecasting purposes. One difficulty 
will be the 24-hour interval between 
similar pictures of the same area. 
While such an interval is suitable for 
general forecasts, particularly in 
“under-observed” areas, it provides 
too coarse a time resolution for the 





detailed weather forecasting we 
have learned to expect. 

An obvious solution to this prob- 
lem is to increase the number of sat- 
ellites functional at any time. But the 
cost of launching a 650-pound satel- 
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lite such as NIMBUS and the at- 
tendant problems of reliability, as- 
sociated with both the electronics 
and the stabilization mechanisms, 
tend to discourage the operational 
use of a number of these satellites. 
If it were possible to assure evenly 
spaced orbits, six satellites might 
give excellent time and space cov- 
erage. Because of the random spac- 
ing that the satellites are likely to 
achieve after some time in orbit, 
however, a more realistic estimate 
of the number of satellites required 
would be nine or ten. 

The AEROS satellite project rep- 
resents an attempt by NASA to rem- 
edy this situation. AEROS would be 
a stabilized satellite moving in a 22,- 
000-mile equatorial orbit in the 
same direction that the earth turns. 
At that distance, the orbital period 
would be 24 hours, so the satellite 
would appear to hover motionless 
over a point on the equator. From 


= 
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fm its great height, the satellite could 

wae constantly observe about one-third 

ned of the earth. Three such satellites 

wy could maintain surveillance over the 

ay- entire earth with the exception of the 

fra- polar caps. If some orbital inclina- —_ Broad bands of clouds, mainly cumulus and stratocumulus, on a weakening 

i tion were present, the satellite would —_cyclone’s outer fringe in the eastern Pacific. 
describe an apparent figure 8 with 

dan respect to some point on the equa- 

wy tor, thus permitting surveillance of 

_— the polar caps. It can well be appre- 

anil ciated that AEROS represents a de- 


tion gree of sophistication that has not 
cial yet been achieved in our satellite 
ak construction. In order to be eco- 
ons nomically feasible, the AEROS sat- 
mou ellite must have a long life, probably 
Fu- measured in years. With the neces- 
: sary complication represented by the 
past stabilization, the extremely high 
wanes quality optics, and the long distance 
her | (¢lemetry, such reliability could be 
achieved at the present state of the 
art only by the use of heavy and re- 
dundant components. If the same 
Satellites were to be used as com- 
munications relay stations, however, 
the AEROS satellites might soon be- 
come economically feasible. 

An alternate approach to the 
problem of achieving general cover- 
age would be to use large numbers 
of low-flying satellites of as simple 
design as possible. It would appear 
feasible to make satellites which 
would require no stabilization at all 
beyond that provided by the slight 
torque exerted by the gravitational 
gradient on an unsymmetrical body. A narrow angle camera shot over Saudi Arabia of rows of cumulus clouds. 
Picture taking would be performed Individual clouds are about five miles in diameter. 


in- 


of 
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over a field of view somewhat great- 
er than 180 degrees, so the full 
horizon would be available for 
ascertaining the orientation of the 
satellite even when it was librating 
(rocking) because of gravitational 
perturbations. These satellites could 
be solar powered in the manner of 
TIROS; hopefully, reduced power 
consumption would permit reduction 
in the weight of the power supply 
components. 

No provision would be made in 
this system for the storage of data on 
board the satellite. The simplest 
mode of transmission of pictures to 
the ground involves interrogation of 
the satellite by a ground station be- 
neath it. This could cause it to take 
a single picture, or possibly a se- 
quence of pictures, to be directly 
televised to the same ground station. 
In this fashion, a ground station 
could obtain a detailed view of the 
clouds in the atmosphere for a dis- 
tance of 1,000 or more miles around 
it, which is ample coverage for short- 
range forecasting. Assembly of re- 
ports from a number of such ground 
stations could give very nearly com- 
plete coverage of the globe. 

The frequency at which such ob- 
servations could be made would be 
determined by the number of satel- 
lites in orbit. Because of the low orbit 
and cheap construction, 30 or so 
satellites could be in orbit simulta- 
neously; failure of one or a few 
would not be catastrophic. A central 
data processor would have to keep 
track of the individual satellites, 
however, so that each ground sta- 
tion would know when to expect a 
satellite in its area for interrogation. 

A more complex system of weath- 
er satellite communications would 
be possible with the network of low- 
flying active communications relay 
satellites that has been projected. In 
this case satellite interrogation could 
occur from a central station, the in- 
terrogation signal being relayed 
through the satellite communication 
network to the vicinity of the mete- 
orological satellite assigned to take 
an observation. The transmission of 
its televised observation, slowed 
down to fit the capacity of the avail- 
able communication channel, would 
return over the same route as the in- 
terrogation signal. Such a system 
would permit complete flexibility of 
operation, since irregular but fre- 
quent reports could be obtained 
from the entire earth and be avail- 
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able at one or a number of central 
stations. 

Let us assume now that the me- 
chanical and electronic problems of 
establishing full and frequent meteor- 
ological satellite coverage of the 
earth have been solved. What, then, 
may we expect from the forecast- 
ers? It may readily be predicted 
that, in general, forecasts will be 
improved. The degree of improve- 
ment to be expected, however, is 
still open to question. 

Since the TIROS satellites survey 
the same region at best once each 
24 hours, attention has been focused 
largely on forecasts of that period. 
For these short-range forecasts, the 
value of the satellite meteorological 
observer is almost self-obvious. The 
pictures show graphically the cy- 
clones, fronts, and other major me- 
teorological features of consequence 
in forecasting. They are shown so 
clearly that a mosaic of TIROS pic- 
tures has been called a “self-ana- 
lyzed weather map.” 

For forecasts for periods shorter 
than 24 hours, the outlook is even 
more encouraging. The TIROS pic- 
tures present structural details of 
meteorological features that were 
never before available to the fore- 
caster. In general, the lifetime of a 
structural element of the atmospher- 
ic circulation (a “system”) is pro- 
portional to its size. The conven- 
tional meteorological network has 
been far too coarse to define details 
of size much smaller than major cy- 
clonic elements or entire frontal sys- 
tems. The weather radar, on the 
other hand, has proven itself of 
value only in precipitation forecasts 
of an hour or two at best. The mete- 
orological satellite, then, appears to 
provide the density of data coverage 
needed to supply detailed forecasts 
for periods of interest to most of us 
—one day down to a few hours. 

The utility of the meteorological 
satellite in longer range forecasting 
is by no means as clear. The restrict- 
ed coverage of the TIROS satellites 
has made it difficult to assess the 
feasibility of the interpretation of 
giant-scale cloud systems (cyclone 
“families”) in terms of the long- 
range forecast. 

Once we consider the problems 
of forecasting for periods greater 
than five days or so, we must aban- 
don simple extrapolation of existing 
systems or groups of systems and 
consider the basic energetics of the 


atmosphere. Here the infrared ob- 
servations of the meteorological sat- 
ellite may prove of value. Tech- 
niques for using these observations 
for such purposes are being ex- 
plored, but it is far too early to 
judge whether our grasp of the 
workings of the atmospheric heat 
engine is sufficient for such long- 
range forecasts. 

As for forecasts in excess of a 
month or so, it would appear that we 
must depend upon the fascinating 
discoveries being made by those who 
are studying the relation between 
manifestations on the sun and the 
weather on earth. It may well be 
that special sensors on board the 
meteorological satellites to measure 
the behavior of the far ultraviolet 
and x-ray emission of the sun may 
make such far-extended forecasts 
possible. 

After such a cautiously optimistic 
evaluation of the potential of the 
meteorological satellite the question 
may well arise, “Is it worth it?” But 
how does one evaluate man’s in- 
creasing knowledge of, and control 
of, his environment? The economic 
value of accurate forecasting has 
been so well established that no one 
questions the continuous expendi- 
ture for our excellent network of 
conventional observations, both on 
the surface and in the upper atmos- 
phere. By the use of this network, 
the U.S. Weather Bureau has 
achieved a level of proficiency of 
forecasting usually described pessi- 
mistically as “85 per cent accurate.” 
It is quite impossible to estimate the 
value of even a small increase in 
that accuracy. Any substantial in- 
crease could bring enormous eco- 
nomic benefits. 

Even if it should be found that 
the complex network of satellites 
and communications required for a 
full operational meteorological sat- 
ellite system is not economically 
feasible for some time to come, we 
have collected a tremendous amount 
of new information already about 
the nature of the atmosphere, its 
storms and its clouds—and this flow 
of information is continuing. The 
new knowledge gained has already 
started to make itself felt in fore- 
casting. Soon we may expect to seé 
the quality, the scope, and the im- 
aginativeness of weather forecasting 
improved to the point where the in- 
vestment we have made will seem 
amply repaid. 
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Institute Yesteryears 
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25 Years Ago... 

Ir was publicized in The Review for May, 1936, that 
“the entrance requirements of the Institute have been 
revised and the new regulations, which permit greater 
flexibility in the choice of subjects and require fewer 
examinations, will become effective next autumn. The 
changes affect particularly those students who cannot 
qualify under the plan which permits students in the 
highest fifth of their class to enter Technology without 
examination. . . 

“Under the new entrance regulations, high- and pre- 
paratory-school students will be able to follow a more 
general program of preparation for their later work in 
science or engineering. In addition to a thorough prep- 
aration in English, which is considered a subject of 
fundamental importance, it is also necessary to be pre- 
pared soundly in physics and mathematics, on which 
much of the first year’s work at Technology is based. 
The electives which may be offered include languages; 
social, biological, or physical sciences; mathematics, 
mechanic arts, mechanical drawing, commercial stud- 
ies, fine arts, drama, or music.” 


@ Kudos evidenced by medals came to five Alumni, 
namely: to Frank B. Jewett, ’03, the Franklin Gold of 


the Franklin Institute . . . to Arthur C. Willard, ’04, 
the F. Paul Anderson of the American Society of Heat- 
ing and Ventilating Engineers . . . to Charles A. 
Kraus, ’08, the Theodore William Richards of the 
Northeastern Section, American Chemical Society . . . 
to Alfred V. de Forest, ’11, the Edward Longstreth of 
the Franklin Institute . . . and to Vannevar Bush, 
16, the Lamme of the American Institute of Electrical 
Engineers. 


50 Years Ago... 

THE REVIEW proclaimed: “The wonderful unfolding of 
the Institute of Technology which has been going on 
for the past two or three years reached a climax [dur- 
ing May, 1911] when within a period of a week, an- 
nouncement of new sources of income were made 
which roughly aggregate $2,500,000. 

“The signing of the bill by Governor Foss, granting 
the Institute $100,000 a year for 10 years is the most 
important of these developments because this money 
will provide for the running expenses of the Institute 
and will allow the gifts of alumni to be devoted to 
buildings and other specific purposes . . .* 

“The next important announcement was a gift of 
$500,000 from Coleman du Pont, ’84, a Life Member 
of the Corporation. This money is to be used in buying 
land for a new site . . . One of the stipulations is that 


* Altogether, up to 1921, the Institute received from the Com- 


monwealth about $1,600,000, in addition to the original grant of 
land; but, in that year, a change in the Constitution made all 
further gifts to privately endowed institutions impossible. 


Professor William T. Sedgwick lecturing in a 19th Century predecessor of the Institute’s modern biology laboratories. 
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Institute students in the 1800’s made Ellis meter measurements at Lowell. The instrument measured the flow of water. 


a certain amount of land is to be secured for a site in a 
locality approved by him, which must be as convenient 
as possible to Copley Square . 

“The will of Mrs. William Barton Rogers provides 
that the residue of her estate after paying certain lega- 
cies to relatives, shall revert to the Institute. The news- 
papers state that this amount will approximate $500,000. 

“The Institute will also receive from the estate of the 
late Francis B. Greene the sum of about $600,000, 
from a trust fund created five years ago and which was 
only recently made known to Institute officials. The in- 
come from‘this fund is to be used entirely for scholar- 
ships .. .” 


75 Years Ago... 


“THE ALL-ABSORBING topic at present in the local af- 
fairs of the city is the horse-railway problem,” com- 
mented the editor of The Tech. “The daily papers con- 
tain many accounts of the wrongs and nuisances 
committed by these corporations. 

“Our own little grievance, at the Institute, is the fail- 
ure to always induce a car to stop when signalled. The 
drivers, acting, we suppose, upon the supposition that 
everybody here is a young athlete, and perfectly able 
to jump on the car in motion, drive by our building at 

| full speed. 

“The trouble comes when, on a rainy night, with a 
drawing board under one arm and a bag and umbrella 
| under the other, a man is expected to catch a car on 
| the fly. 
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Photos from a Centennial Exhibit at the MA.T. Faculty Club 


“We happened to notice, one evening some months 
ago, a couple of fellows descend the steps of Rogers 
and invite, in a perfectly distinct manner, a passing car 
to stop. The conductor declined the invitation, and 
stood in the doorway of the car with a very expressive 
grin on his face, evidently enjoying the race, for the two 
gave chase. The latter won, but not until the car had 
reached Arlington Street. This conductor was probably 
a trusted and honored servant of the road by which he 
was employed, for he was seen on the street, a few 
weeks after, promoted to the dignity of a car-starter.” 


q In an adjoining column appeared the following: 
“Now doth the weary and over-worked senior nose 
around in search of a subject for a thesis that will in- 
sure him a degree with the minimum amount of work.” 


@. The annual battalion prize-drill was held in the 
large hall of the Charitable Mechanics Building on the 
afternoon of May 15, 1886. According to The Tech, 
‘‘an enormous crowd of spectators, including officers of 
other school battalions, and many ladies, was present. 

“The line was formed promptly at 2 o’clock for a 
half-hour’s battalion drill; and this was followed by the 
company drill for the prize flags, in which each com- 
pany was allowed 15 minutes. The sabre squad under 
Major Fiske next had the floor, and gave a good ex- 
hibition. Then came guard mounting, with Captain 
French as the officer of the day... . 

“After the dress parade, in which the drum corps 
were quite noticeable, President Walker awarded the 
primes. ...” 
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BUSINESS IN MOTION 





superior drawing properties, is more easily worked, 


The rapid development of the modern submersible 
water pump has resulted in the development of new 
applications for old metals. 

Recently one of Revere’s Technical Advisors was 
called in by a prominent manufacturer of this type 
pump for consultation regarding the diffuser casing 
which, is a working part located in the interior of 
their pump used in deep and 
shallow wells. It was made of a 
ferrous metal and, while it func- 
tioned satisfactorily as a part, it 
proved difficult to fabricate. In 
addition, tool life was alarm- 
ingly short. After studying the 
problem in cooperation with 
the manufacturer’s engineers, 
and consulting with the Revere Mills, Revere 
cartridge brass strip of a certain temper was 
recommended. 


Samples were submitted, and after extensive tests 


’ approved for the part. The customer has found that 


not only does the diffuser casing, made of Revere 


Brass, perform well in the pump, but it also has 








and tool life has been substantially increased. 

This meticulous attention to “fitting the metal to 
the job” also resulted in this manufacturer’s speci- 
fying Revere seamless leaded brass tubing for the 
upper body shell of its submersible pumps. Here the 
application called for extremely close straightness 
and roundness control which 
meant special attention to detail 
on the part of the Revere Mills. 

You have just read of two 
more examples of the vital im- 
portance of selecting the metal 
that is not only satisfactory from 
a functional standpoint but one 
that is equally satisfactory from 
a production standpoint. For, what may be saved on 
one hand can very well be lost on the other, if the 
metal is not properly balanced to fit the conditions 
met, both in use and in fabrication. 

It is only by taking your supplier into your con- 
fidence that you can ultimately produce the best 


possible product at the least possible cost. 


REVERE COPPER AND BRASS INCORPORATED 
Founded by Paul Revere in 1801 


Executive Offices: 230 Park Avenue, New York 17, N. Y. 


















A University’s Proper Heritage 
(Concluded from page 25) 


converter effects, etc. Any one of the needed tech- 
niques will be an essential research tool in one or the 
other of the laboratories and there practiced by ex- 
pert hands. An individual laboratory can only be 
equipped for a few types of tests; hence, much re- 
search refers to ill-described samples and its value re- 
mains in doubt. Nowadays, nearly all special materials 
—developed after years of struggle—are prematurely 
discarded before yielding the final information that 
would obviate reinvestigation. 

The Coordinating Division, therefore, will have to 
organize a co-operative effort for making and measur- 
ing materials to perfection. It must be possible to grow 
crystals, cast metals, prepare ceramics, glasses, and 
polymers in Center facilities attached to and supervised 
by the individual laboratories. It must be possible to 
send standardized samples from the laboratory of ori- 
gin through a succession of test stations for a thorough 
check-up. This chain of production and test facilities, 
maintained by the Center but developed by and en- 
trusted to individual laboratories, would simultaneous- 
ly serve for the education of students in skills and 
methods required for their thesis research. 

The Coordinating Division also will have to create 
and maintain a small staff of broadly trained scientists 
and engineers who—as crosslinking agents—transfer 
knowledge and give temporary help when individual 
laboratories encounter problems beyond their special 
experience. This staff would attract experts who are 





artists in making materials and devising new tech- 
niques; it would be a training station for mature scien- 
tists and engineers, seeking a more comprehensive view 
of large areas of materials and device research; and it 
would contain people concerned with new, imagina- 
tive methods of classifying, storing, and retrieving 
knowledge, thus making the Information Center a 
true source of advice and an indispensable guide of 
policy. 

Co-operation must not become exploitation. Fifty 
per cent of a faculty member’s time should be his own 
for research with his students. Shielded by these and 
other safeguards, a Center can rekindle and transfer 
the spirit of adventure, comradeship, and mutual en- 
joyment of discovery now nearly killed by competitive 
pressure. It can shelter laboratories yet unlabeled, 
where people dream about things to come. This is a 
university’s proper heritage. 


The Scientific Community’s Size 


AMERICAN scientists constitute “a very large, 
highly interactive and growing community with a 
self-conscious identity,” Vernon L. Fladager, *60, 
found in a study cited in recent discussions at 
M.L.T. of science and public policy. This commun- 
ity, he reported, totals 2,284,000 now, and con- 
sists of about 260,000 scientists, 634,000 engi- 
neers, 250,000 medical doctors, 140,000 teach- 
ers, and a million others classified as technical per- 
sonnel. 











From New York Life’s yearbook of successful insurance career men! 


RONALD SCHECHTER — Gets his 
degree in “Success” through 
insurance career begun in college! 


Ronald Schechter became a part-time New York Life 
Agent while still a sophomore in college. Two years 
later, after graduation, he joined the Company on a 
full-time basis. Ron has never had any regrets about 
his decision. At the close of his first full year, his 
efforts earned him a place in Nylic’s “Star Club” of 
leading agents. He has qualified for the 1961 Million 
Dollar Round Table of the National Association of 
Life Underwriters. 


Each succeeding year, Ron has earned even greater 
success. His past accomplishments are the result of 
his abilities. His promising future is limited only by 
his own talents and ambitions. If you, or someone 
you know, is interested in following a career like this, 


write for information. 
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Now and then you meet a man 
who seems young and vigorous to 
a degree that belies his age. 
People who have known him for 
years are apt to say admiringly, 
“How does he do it?” 


Often, part of the How is his ability 
to delegate some of his most 

taxing and time-consuming respon- 
sibilities— and to his advantage. 
One effective means is reliance on 
an Investment Management 
Account at the Trust Company. 


Unirep States [Rust COMPANY 


or New YORK 
45 Wall Street 
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These 
KERITE 
cables 


- were designed without any of 
the accurate methods now used to 
determine conductor size. They were 
overloaded throughout their lives, 
and although they were installed in 
brass pipes and operated at 11,000 
volts, they were protected only with 
a non-conducting cotton braid. 


In 1946, one lead was removed, 
reeled, and shipped to the Kerite 
factory for investigation. 


In spite of 36 years of thermal 
abuse, almost cqnstant electrical dis- 
charge at its surface, and the physi- 
eal handling involved in its removal 
and shipment, the minimum 60-cycle 
A.C. breakdown was above 90 KV 
with the average 10 KV higher. 


Kerite engineers have pioneered 
improvements in almost every ele- 
ment of generator cable... but the 
consistently high qualities and long 
life of the Kerite insulation remain 
the same. 


THE KERITE Co. 

30 Church St. 

New York 7, N. Y. 

Sales offices in principal cities. 
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Education in Art 
(Concluded from page 27) 


a method of learning is emphasized 
rather than the production of Art for 
its own sake. Dormant creative abil- 
ity is released with the objective of 
stimulating visual perception and 
fostering the capacity to plan, or- 
ganize, define, clarify, and integrate 
on many levels. 

The course is organized in two 
parts, each representing a semester’s 
work of eight hours a week, and 
problems are so presented as to dif- 
ferentiate between visual and verbal 
expression. In the beginning, stu- 
dents are led to produce work, de- 
spite their lack of “talent” or “skill,” 
in which they feel a sense of accom- 
plishment and through which they 
gain courage to learn by doing. Im- 
agination is challenged to search 
for form in accidental effects—visual 
play which perhaps had its origin 
in primitive man. Exploitation of the 
accidental as a method of creating 
visual form is by no means new, its 
practice was advocated by Leonardo 
da Vinci when he became intrigued 
with the images in clouds and 
cracked plaster. Recognized as an 
element of modern art, such activity 
creates purpose. The results generate 
a degree of confidence that no 
amount of conscious effort by the 
inexperienced could produce. 

There is a continuing effort to 
keep this spontaneous process alive 


in exercises in composition, visual © 


patterning, space organization, color 
dynamics, balance, proportion, 
scale, etc. Studio procedure in the 
second term is individually directed, 
allowing the student to formulate 
and execute projects in a wide vari- 
ety of media. Having gained the con- 
fidence to create visual form and as- 
similated the basic principles of de- 


sign in the first term, the student is 
prepared to explore more complex 
problems of art. Some are primarily 
interested in painting and sculpting 
in traditional media. Most are en- 
couraged, however, to explore the 
visual possibilities of new concepts, 
techniques, and materials. 

It is this kind of experimentation, 
seldom found elsewhere, that M.I.T. 
students perform differently than 
students at other colleges. Less in- 
clined to work in conventional me- 
dia, they frequently relate visual 
problems to concepts, techniques, 
and materials with which their spe- 
cialized training has made them fa- 
miliar. As a result, the projects exe- 
cuted are extremely varied, not only 
in media but in form and content as 
well. This approach is appropriate 
at M.I.T., because the specialist 
with a sensitivity to visual values can 
do much to reveal unprecedented 
dimensions in light, color, texture, 
and form inherent in modern science 
and technology, yet unfamiliar to 
the artist. 

Through such activity, miscon- 
ceptions about science as an enemy 
of art are dispelled and technology 
is recognized as a tool for aestheti- 
cally restructuring our visual envi- 
ronment. As one of the few disci- 
plines in which inventiveness can be 
realized regardless of academic 
background, participation in this 
one gives students confidence to 
meet challenges in many fields of 
human activity. No less a factor, the 
students’ sensitivity to visual values 
becomes an active reality, assuring 
intelligent responses to the numer- 
ous forms of visual communication 
bombarding us daily. Most impor- 
tant, the creative process as experi- 
enced in Art develops critical inner 
standards and contributes to a stu- 
dent’s maturity and self-realization. 





WTBS Extends Its Range 





THE M.I.T. STUDENT radio station, WTBS, now has an educational license 
which permits it to broadcast to much of the Boston area on the 88.1 
megacycle FM band. It also has new studios in the Walker Memorial 
Building, which were opened with appropriate ceremonies on the eve- 
ning of April 10, the Institute’s 100th birthday. 

WTBS has provided closed-circuit broadcasting to dormitories and 
fraternities for more than 14 years, and its operators have long aspired to 
reach a wider audience. Its staff now includes more than 80 student an- 
nouncers, engineers, and administrative workers, and they have procured 
modern facilities and technical equipment. In its daily broadcasts, the sta- 
tion will continue to present programs having wide appeal, including popu- 
lar and classical music, jazz, folk music, news, interviews, and lectures. 
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Trend of Affairs 


(Continued from page 16) 


Astronomy on the Blackboards 

As VENusS and the earth circle the sun, they come 
within about 26,000,000 miles of each other at times, 
and these occasions—584 days apart—are likely to be 
chosen henceforth for efforts to peer through the clouds 
that hide the surface of Venus. 

The value of space probes such as the Russians sent 
off toward Venus this spring depends largely on what 
they carry. Professor J. F. Reintjes and his associates 
at M.I.T. now are studying what might be accom- 
plished by electromagnetic devices aboard spaceships. 

Optical observations and celestial mechanics have 
revealed what little we know about Venus. Astrono- 
mers are uncertain how rapidly it rotates; they have 
been unable to determine the axis of that rotation, and 
they can only guess about its magnetic field, and 
whether there are continents or seas beneath its clouds. 

More may be learned soon from radio and radar ob- 
servations. Such observations soon will be possible from 
space vehicles as well as from the earth’s surface. How 
much more can radar see from a vehicle passing close 
to Venus than from gigantic installations on the earth? 
Certainly a radar within 10 to 15,000 miles of Venus 
should reveal the gross features of the surface. What 
kind of radar system would be most effective aboard a 
space vehicle? How can its findings best be transmitted 
back to us? These and many related questions are on 
some of the Institute’s blackboards now. 

(Continued on page 42) 
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CURTIS HELPS 
THIS SWITCH LIVE TO 
A RIPE OLD AGE 


Pad-mounted transformers for underground power distribution 
systems are built to last a lifetime. They require a minimum of 
maintenance. Settings are changed infrequently. But when a 
change is required, this switch must operate smoothly and surely. 
To insure a long, dependable life, without freeze-ups or rust-outs, 
the manufacturer equipped it with a Curtis C-646 1” O.D. Stain- 
less Steel double universal joint. 

This kind of dependability is the stock-in-trade of Curtis joints 
— size for size the strongest universal joints designed for industry. 
Selected materials, precision engineering, continuous testing, in- 
spection and quality control at every stage of manufacture — 
these are some of the things that make Curtis joints your most 
dependable buy. 


14 SIZES 
ALWAYS IN STOCK 
¥%" to 4” 


oe sold through dis- 

tributors. Write or 

or latest catalog, free irni: ;. 

csaieadinn tae enh 85Birnie Ave., Springfield 7, Mass. 

price list. As near fo you as your telephone. Exclusive 
@ manufacturer of universal joints since 191 
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SUBJECT: 
BUILDING 
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ELLIOTT HEDGE AND EVERETT SMITH TALK ABOUT COMPANY BANKERS AT THE 
NEW ENGLAND MERCHANTS NATIONAL BANK 


—AND HOW THEY BUILD BUSINESSES WITH PERSONAL SERVICE 


(Mr. Hedge and Mr. Smith are Vice Presidents of the newly 
Jormed New England Merchants Bank). 


HEDGE: They did a beautiful job of building this one. 


SMITH: They certainly did—and it’s nice to think of it as our 
work, too. The New England Trust and The Merchants Bank 
were planning the financing even before our consolidation. 


HEDGE: And it’s just one of many jobs we’ve done together. 
Our two banks have shared loans for all kinds of companies. 


SMITH: And we'll sharé a// our loans, now that we’re one 
bank. It should be easy. We always did work well together. 


HEDGE: Why not? We’ve shared more than loans. We’ve 
always shared the same point of view. Our commercial officers 
at The New England worked closely with their customers— 
just like yours. 





MAY, 1961 


SMITH: It’s more than close personal service, though. It’s 
a— well, a venturesome attitude. Take electronics. The New 
England and The Merchants were in that field from the start. 


HEDGE: Same thing with plastics, atomics, research. And 
now we can do even more. 


SMITH: That’s right. We have the increased capacity to 
take care of our customers... with more officers and more 


service than before. 
HEDGE: Not just in Boston, but all over New England. 


SMITH: You know, Elliott, New England’s going to doa lot 
of growing. And New England Merchants is going to doa 
lot of helping. 


NEW ENGLAND MERCHANTS NATIONAL BANK 


28 State Street, Boston 


MEMBER F.D.!I.C. 
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BARNS TEAD 
ENGINEERS PURE WATER 
-TO YOUR SPECIFICATIONS 


& ee 








PHILCO CORP’S Lansdale Tube Division uses this “Train” of 
Barnstead Pure Water equipment in various manufacturing cycles. 
Operating cost is low because the greater part of the process 
water is repurified and fed back into the system for re-use. 
This “Train” includes a Barnstead 20 GPH High Purity Still, 150 
gallon, heated, ultra-violet equipped tank to prevent growth of 
bacteria, two BD-10 Holders with special high purity Supercart- 
ridges®, an MF® 200 Submicron Filter, and Heat Exchanger. 
Another example of Barnstead’s versatility in lowering manufac- 
turing costs. 


A. White, °26 

T. Hartwell, ’28 
N. A. Everett, 48 
V. C. Smith, °48 
S. Beran, °58 


WMarnstead 


STILL AND STERILIZER CO. 
2 Lanesville Terrace, Boston 31, Mass. 





MAXIMUM 


Heat-Transfer Capacity 
in Limited Space 


LOW AIRWAY RESISTANCE 


Aerorin Samooth-fiu 








AEROFIN CORPORATION 


101 Greenway Ave., Syracuse 3,N_Y 








Trend of Affairs 
(Continued from page 40) 








That Fourth State of Matter 


SANBORN C. BROWN, °44, Associate Professor of 
Physics at M.I.T., told Sigma Xi lecture audiences 
throughout the Southeast this spring that discoveries in 
plasma physics are making our times truly exciting. 
Plasma physics is concerned with “the fourth state of 
matter,” in which there is a neutral collection of ions 
and electrons, in constant motion, with characteristics 
that we have only recently begun to appreciate. Thus 
far, Professor Brown thinks, our knowledge of plasma 
physics has been “far outweighed” by attempts to ex- 
ploit it. 

Our planet, he has been pointing out, is whirling 
through space surrounded by a shell of plasma; inter- 
stellar space is full of it, and whole galaxies have told 
us of their existence by means of radio signals emitted 
from their plasma structure. Now we can study in the 
laboratory such tremendous sources of energy as the 
stars have, and possibly learn to control such reactions. 
This, he maintains, makes our times comparable to 
those when men first realized that the earth was but one 
of a galaxy of similar bodies, and saw that they could 
learn about stars by studying the earth. 

We have urgent reasons, according to Professor 
Brown, to study the plasma state. The ionosphere and 
the Van Allen belts which surround our atmosphere 
form a plasma blanket between us and outer space. 
Furthermore, this blanket’s density could be increased 
—with high-altitude hydrogen bombs, for example—to 
block out communication with satellites and prevent the 
detection of missiles by microwave signals. More under- 
standing of basic physics is needed, too, to design prac- 
tical thermonuclear devices. 


Alumni Council Meeting 


AT THEIR March meeting Alumni Council members 
heard briefly from President Stratton, learned that mail- 
ing of the 1961 Alumni Register will be completed by 
mid-May, received a final report on Centennial plans and 
an almost-final report on Alumni Day, and were told that 
more than 11,000 Alumni had contributed some $461.,- 
000 to the current Alumni Fund. 

Speakers were Frederic W. Watriss, °41, Assistant 
Treasurer, and Vernon M. Ingram, Associate Professor 
of Biochemistry. Mr. Watriss discussed Technology 
Square, the new research and development center in 
which M.I.T. and Cabot, Cabot and Forbes are par- 
ticipating. Attractive space at rentals lower than Boston 
will appeal to organizations which value proximity to 
M.I.T. and Harvard, while the City of Cambridge will 
benefit greatly from the reclaiming of what was, in large 
part, a slum area. The ground is now cleared and build- 
ing will be started this summer. 

Dr. Ingram explained his work with hemoglobin cells, 
both normal and abnormal, in particular the so-called 
sickle cells. Anemia caused by these cells is especially 
prevalent in areas of Africa where malaria is endemic, 
resulting in infant mortality as high as 80 per cent. 

Members and guests at the 351st Council meeting 
numbered 152. Association President Clarence L. A. 
Wynd, ’27, presided. 

(Concluded on page 44) 
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This is Cabot / #7 of a series 






Long since, Cabot has maintained its research headquarters in Cambridge’s Research 
Row, in the heart of what has been called ‘“‘the biggest, fastest-growing science-based 


complex in the U. S."’ 


A heady, stimulating climate, this — spectacular for space-age accomplishments. 
Yet the atmosphere at Cabot is quietly different. Here, science is not concerned with 
electronics, or the myriad problems of putting a man into space. 

Here, instead, science searches for ways to add extra mileage to automobile tires . . . 
to make white paints whiter . . . to make ceramics more beautiful . . . to make better 
and more economical raw materials for American industry. 

Here, the victories of science are less spectacular — but, perhaps, no less important. 
For here, by laying the foundations for better, more useful, and more economical 
products, science serves industry, the consumer, and the economy—no small 
contribution to the preservation of a strong America. 


For Industry, from Cabot: 


CARBON BLACK — the world’s most complete 
range ... more than 50 different grades, each 
with a specific industrial use. 


CAB-0-LITE ® (Cabot wollastonite)—as a paint 
pigment, this versatile, uniform calcium sili- 
cate has more desirable properties than other 
extenders used singly or in combination. 
Excellent for all types of paint, and for all types 
of ceramics. 


PT® PINE TAR PRODUCTS — these versatile 
quality controlled materials improve the per- 
formance of a wide variety of products, in- 


cluding: rubber, paint, cordage, oakum 
and insecticides. 

CAB-0-SIL® — this unique airborne silica, in 
extremely small amounts, greatly improves 
an enormous variety of products. Remarkable 
for its unusual combination of properties, it’s 
equally effective as a thixotropic, thickening, 
gelling, suspending, flatting, reinforcing, anti- 
caking, and antislip agent. Used in plastics, 
lubricating oils, greases, paints, varn- 
ishes, lacquers, rubber, sulfur, insecticides, 
pharmaceuticals, cosmetics, and many 
other products. 


OTHER PRODUCTS INCLUDE: CHARCOAL, CHARCOAL BRIQUETS, OIL, NATURAL GAS, 
NATURAL GASOLINE, LIQUEFIED PETROLEUM GASES, PORTABLE WELL DRILLING AND 
SERVICING EQUIPMENT, OIL FIELD PUMPING EQUIPMENT AND STEEL FABRICATION. 


For complete information, phone or write: 


producer § of 


~ 


os 











GEARS 


Designed and 
Manufactured to meet 


YOUR 
Production Requirements 


Custom Gears Exclusively 


DIEFEN D:O:RF 


GEAR CORPORATION 
SYRACUSE 1, N. Y. 





Trend of Affairs 
(Concluded from page 42) 





SCF Telephone Conference 


SECOND CENTURY FUND leaders in 16 areas took part 
in a private-line telephone conference on March 20, 
at which they reported gifts and pledges totaling $1,- 
723,766. President Julius A. Stratton, 23, addressed 
the group from the Kresge Auditorium at M.I.T., and 
General Chairman John J. Wilson, ’29, spoke to them 
from the Palace Hotel in San Francisco. 

Philip H. Peters, °27, Chairman of the Area Organi- 
zation, was the host, and the spokesmen for the partici- 
pating areas were William B. Bergen, °37, Baltimore; 
Robert C. Dean, ’26, Boston; Philip L. Coleman, °23, 
Chicago; Charles H. Smith, Jr., 42, Cleveland; John 
Lawrence, °32, Dallas-Fort Worth; Thomas F. Morrow, 
35, Detroit; Frederick H. Dierks, ’12, Kansas City; 


Charles H. Toll, Jr.,’23, Los Angeles; C. George Dan-, 


drow, ’22, New York City; William J. Wiley, ’29, Phila- 
delphia; Howard J. Samuels, ’41, Rochester; Gaynor H. 
Langsdorf, °32, San Francisco; Richard J. Donohoe, ’39, 
Washington, D. C.; Haskell R. Gordon, °38, Worcester; 
Craig P. Hazelet, 18, Louisville; and Bissell Alderman, 
°35, Springfield. 


The largest sum reported from a single area was 


$427,067 from Boston, and the next largest $270,615 
from New York. The Worcester area reported it had 
raised 126 per cent of its quota; Louisville had met 91 
per cent of its quota, and Rochester was within 85.5 
per cent ‘of its quota at the time of these reports. 














BIW has perfected an armor which not only protects 
the electrical cable but also serves as a supporting 
member for suspended equipment. 

The armor consisted of woven strands of flat stain- 
less steel or other material as determined by the 
physical and environmental requirements. Power 
cables, TV camera cables, control cables with audio 
circuits and electronic cables have been manufac- 
tured using this strong, protective armor. Typical 
applications include cables for towing underwater 
swimming devices, dropping and hoisting of detec- 
tion and measuring equipment into water or oil wells 
and for other requirements where cables are reeled 
and unreeled under tensions. 

Finished cables can be built with high strength- 
to-weight ratios using this armor so that the cable 
floats but still maintains a 3000 pound breaking 
strength. Since the strands are ffat, this type of 
armor adds very little to the unarmored cable diam- 
eter. This armor virtually eliminates kinking and 





twisting thus relieving strain on the conductors as 
well as strengthening the cable. 

These cables are designed and made to order to 
meet your specific problems. If your application 
requires a high strength electrical cable, or a high 
strength cable combined with flexibility and light 
weight, we would be pleased to discuss your problem 
and suggest a solution. 

A few cross-sections of cables already designed 
and in use are shown below. 





BOSTON INSULATED WIRE AND CABLE CO., BOSTON 25, MASS. 
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Frank Shull, (11, (center) discusses a life insurance program for A. Richard Malkin and his 


& 





wife Marjorie. Mr. Malkin is a Contract Negotiator for the Federal Systems Division of IBM, 


The early success of 
Frank Shull, U. of Maryland, 58 — some observations 


Following his first full year of life insurance selling, 
Frank Shull was named ‘‘Most Valuable Associate”’ of his 
agency. And not the least of his accomplishments that year 
‘was the sale of nearly $800,000 of new life insurance. 

To achieve success in a new career so rapidly is un- 
usual — but less unusual in a New England Life sales 
career than in many others. There are good reasons. 
Tangible reasons, such as screening and training. Our 
candidates must, from the start, measure up to demanding 
standards. Then they participate in programs of study and 
practice at a General Agency, under the expert super- 
vision of men who are themselves eminently successful. 
Finally, special schools at our home office hone their 
skills even further, building confidence along with 
competence. 

But there are also intangible reasons for success — the 
variables in each of the candidates — ambition, motiva- 
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tion, character. The first may well determine his income, 
the second his attitude toward his profession, the third 
the manner in which he serves his clients. There can be 
no real success, early or otherwise, unless a man has all 
three attributes in the highest form. 

If a career with New England Life sounds good to you, 
let us know. We’ll see that you receive more information 
about the opportunities for men who meet our require- 
ments. Write to Vice President John Barker, Jr., 501 
Boylston Street, Boston 17, Mass. 


NEW ENGLAND LIFE 


New England Mutual Life Insurance Company: Founder of mutual 
life insurance in America in 1835. All forms of individual and group 
life insurance, annuities and pensions, group health coverages. 
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no one else in America has 
OUR EXCLUSIVE LIGHTWEIGHT SUITS 
made on our own distinctive models 
We have an unusually comprehensive and good- 
looking selection of cool, comfortable suits...all 
reflecting our standards of quality and taste...and 
all moderately priced. Included are: 
Our New Orlon® Acrylic and Dacron® 
Polyester Town Wear Suits, $60 


Distinctive Dacron® Polyester and 
Worsted Tropicals, from $80 


Our Remarkable Brooksweave* Suits, $49.50 


Lightweight Dacron® Polyester and 
Worsted Gabardines, from $95 


Our Traditional Cotton Seersucker Suits, from $35 
Wash-and- Wear Dacron® Polyester and Rayon Suits, $42.50 
Our Washable Cord Suits, $35 and $39.50 


Dacron and cotton 


a 1818 


Boks Arithers; 


C@GLOTHINGS) 
Mens Furnishings. Hats oe 


346 MADISON AVE., COR. 447TH ST., NEW YORK 17, N. Y. 
111 BROADWAY, NEW YORK 6, N.Y. 
BOSTON * PITTSBURGH * CHICAGO * SAN FRANCISCO * LOS ANGELES 
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Individuals Noteworthy 
(Continued from page 8) 





New Posts 
NAMED in the news recently were 
the Alumni whose elections, pro- 
motions, and appointments are re- 
ported below: 

William C. Foster, ’18, as Presi- 
dent, the new United Nuclear Cor- 
poration... Philip S. Brown, 
20, as Vice-president, Hartford 
Accident and Indemnity Company 

. James F. Brittain, ’22, and 
Alexander J. Bone, ’24, respective- 
ly, as President and as a Director, 
Boston Society of Civil Engineers 

. Hartselle D. Kinsey, ’24, as 
Vice-president, Union Carbide Cor- 
poration; 

Ralph F. Gow, ’25, as a Director, 
Miniature Precision Bearings, Inc., 
Keene, N.H. ... Karl R. Van 
Tassel, ’25, as President, the A. B. 
Dick Company, Chicago... 
Harold E. Edgerton, ’27, as a Di- 
rector, Wyle Laboratories, El Se- 
gundo, Calif. . . . William Ar- 
nott, Jr., ’33, as Chief Engineer, 
York Research Corporation, Stam- 
ford, Conn. . . . John R. Wiley, 
"33, as President, The Wings Club, 
New York; 

Richard S. Robinson, ’36, as 
Vice-president, Arthur D. Little, 
Inc., Cambridge, Mass. .. . 
James D. McLean, ’37, as Presi- 
dent, General Dynamics/Electron- 
ics Division of General Dynamics 
Corporation . . . Charles J. Don- 
lan, °38, as Associate Director, 
Langley Research Center, National 
Aeronautics and Space Adminis- 
tration, Langley Field, Va... . 
Forrest H. Judkins, ’38, as Mana- 
ger of Manufacturing, Insulator 
Department, General Electric Com- 
pany, Baltimore, Md... . Her- 
bert A. Finke, ’39, as Vice-presi- 
dent and General Manager, Bomac 
Laboratories, Inc., Beverly, Mass.; 

Maurice A. Meyer, ’39, as Vice- 
President, Adcole Corporation, 
Cambridge, Mass. . . . Walter B. 
Brewer, Jr., ’40, and William W. 
Drake, Jr., “51, respectively, as As- 
sistant General Manager, Engineer- 
ing Division, and as_ Treasurer, 
Aerospace Corporation, El Segun- 
do, Calif. . . . William R. Stern, 
40, as Sales Manager, Itek Electro- 
Products Company, Cambridge, 
Mass.; 

(Continued on page 48) 
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The Sir Perior Cord 
75% Dacron—25% Cotton 


39.95 


Haspel Dacron-Orlon 
50% Dacron—50% Orlon 
45.00 








You Can Beat the Heat if You're in 
Any of the Very Comfortable 


5 Haspel Refreshable Suits 





3 MONTH 
PAY-PLAN 


The Sophisticated Wash and Wear Clothing 
for Comfortable Summer Wear 


The best way we know to keep cool wherever you go is to get a wardrobe of cool Haspel clothing. 


Haspel wash and wear suits require next to no care. Very little ironing, if any, is necessary. 


The Sir Perior Covert Tones 
67% Dacron—33% Cotton 


39.95 


Haspel Creslan 
50% Creslan—30% Dacron—20% Rayon 
45.00 


Poplin Suits 
65% Dacron—35% Cotton 
45.00 





IN YOUR BUY-LIFE 
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The first six years 


of Space Technology Leadership 





Since 1954, when the Air Force ballistic 
missile program was accorded top na- 
tional priority, Space Technology Labo- 
ratories has been engaged in virtually 
every major phase of research, develop- 
ment, testing and technical management 
of missile and space systems. STL’s con- 
tributions have hastened the day of op- 
erational capability for Air Force ballistic 
missiles, and have been applied as well 
in satellite projects and space probes. 

Today, as STL’s activities expand in 
significance and scope, STL offers ex- 
ceptional opportunity to the outstanding 
scientist and engineer whose talents and 
training will add to, and benefit from, the 
accumulated experience that has enabled 
STL to conceive and accomplish major 
advances in the state-of-the-art. STL’s 
creative flexibility, anticipating and re- 
sponding to the demands of space pro- 
gress, ranges in application from abstract 
analysis to complex hardware fabrication 
for military and civilian space projects. 

STL invites scientists and engineers 
to consider career opportunities in both 
Southern California and Central Florida. 
Resumes and inquiries directed to Dr. 
R. C. Potter at either location will receive 
meticulous attention. 


SPACE TECH NOLOGY 
LABORATORIES, INC. 


P.O. Box 95005 TT, Los Angeles 45, California 
P.O. Box 4277 TT, Patrick AFB, Florida 
a subsidiary of Thompson Ramo Wooldridge, Inc. 
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Individuals Noteworthy 
(Continued from page 46) 





Robert H. Stocker, Jr., ’40, as 
Executive Manager, New England 
Fire Insurance Rating Association 

. M. Spalding Toon, ’40, as 
President, Ohio Barge Line, Inc., 
Pittsburgh, Pa... . Norman C. 
Michels, ’41, as Vice-president, Fa- 
cility Planning and Appropriations, 
U.S. Steel Corporation . . . How- 
ard J. Samuels, ’41, as a Director, 
Rochester Telephone Corporation; 

Ralph G. Mork, ’42, as Manager, 


| Engineering Laboratory, IBM Fed- 


eral Systems Division’s Command 
Control Center, Kingston, N.Y. 
. . . A. Donald Moll, ’43, as Vice- 
president and Sales Manager, Minne- 
apolis Electric Steel Castings Com- 
pany . . . Lewis A. Rupp, 43, as 
Executive Vice-president, Ionics, 
Inc., Cambridge, Mass.; 

John O. Atwood, ’45, as Product 
Line Manager, Vat & Sulfur Dye- 
stuffs, General Dyestuff Company 
Division of General Aniline & Film 
Corporation . . . Rae T. LaPier, 
’'47, as Director, Administration, 
Planning and Control, Research 
and Development Department, 
Colgate-Palmolive Company... 
Roger L. Sisson, ’48, as Manager, 
Program Analysis, Technical Staff, 
Computer Products Operations, 
Aeronutronic Division, Ford Motor 
Company; 

Wm R. Bidermann, ’50, as Chief 
Production Engineer, Whittaker 
Gyro Division, Telecomputing Cor- 
poration, Van Nuys, Calif... . 
Herman C. Fischer, ’50, as Chief, 
Cement Activities Section, Johns- 
Manville Company, Manville, N.J. 

. Norman Rudnick, ’52, as Di- 
rector, Transducers and Materials 
Laboratory, Gulton Industries, Inc., 
Metuchen, N.J.; 

Robert A. Sherman, ’55, as Assist- 
ant Comptroller, Kodak Park 
Works, Eastman Kodak Company 

. . James S. Hetherington, ’58, 
as Engineering Manager, Vacuum 


Furnace Division, Richard D. Brew | 


and Company, Inc., Concord, N.H. 
Memorial Exhibit 


CLEVELAND’s Health Museum has 


dedicated an exhibit of “Why Our | 


Nation Grows” to the memory of 


Howard Whipple Green, 16, a not- | 


ed statistician and leader in health 
and welfare work. 
(Continued on page 50) 





Let your spirit 
expand in this land 
of magic charm... 


Visit us. See our 
archaeological sites; 
enjoy Mexico’s 

mild climate; relax 
in the pleasant 
atmosphere of this 
land of friendship. 


CANTINFIAS 


invites you... 
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| MEXICAN GOVERNMENT TOURISM DEPARTMENT 
| PASEO DE LA REFORMA 35, MEXICO CITY 
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Moment 


of Truth... 


Remember? The bluebooks were passed, the 
exam questions posted ... then the panicky 
moment of blankness before facts gradually 
swam into focus. Final exams were the cruci- 
ble of study and, in a real sense, forerunners 
of the many “moments of truth” for which 
each of us must prepare throughout life. 


Preparation for decisive moments is man’s 
strategy in facing his future. But this plan- 
ning needn’t always be a lonely, uncertain 
affair. The experience and understanding of 
a Connecticut Mutual Life man can greatly 
facilitate the wise safeguarding of your family 

.and provide for the needs that loom 
ahead. Use the counsel of this objective part- 
ner. Out of a wide variety of policies and 
payment methods, a CML man will prepare 
the plan best suited to secure your dreams. 
He’s a helpful man to talk with. 


Dividends* paid to policyholders 
for 115 years 
Owned by its policyholders, CML provides high-quality 


life insurance at low cost and gives personal service 
through more than 300 offices in the United States. 


*Dividend scale for 1961 increased 12'2°) over 1960. 


‘(Connecticut /V\utual |ife 


INSURANCE COMPANY « HARTFORD 














Individuals Noteworthy 
(Continued from page 48) 





Art for the Centennial 


THE CENTENNIAL SHOW in the art 
gallery of the Charles Hayden 
Memorial Library featured paint- 
ings, drawings, prints, and sculpture 
from the collections of M.I.T. 
Alumni. Contemporary work pre- 
dominated, and the oldest painting 
shown was Manet’s Self-Portrait, 
done five years before M.I.T. was 
chartered. 

The lenders included the widow 
of Edwin S. Webster, ’88; Robert 
D. Patterson, °20; Julius A. Strat- 
ton, ’23; Paul Tishman, ’24; R. Kirk 
Askew, Jr., °25; Samuel Glaser, ’25; 
B. Sumner Gruzen, ’26; James R. 
Killian, Jr., °26; John J. Wilson, ’29; 
Mrs. Ernest B. Dane, Jr., ’30; Na- 
thaniel Saltonstall, °32; Armand P. 
Bartos, ’°35; Constantin A. Pertzoff, 
°35; Max Wasserman, °35; Christine 
F. Magriel, ’38; I. M. Pei, 40; Wal- 
ter A. Netsch, Jr., °43; Arthur E. 
Vershbow, *43; Jeptha H. Wade, 3d, 
°45; James L. Phillips, °47; John R. 
Myer, °52; Alfred C. Holland, °53. 


Honors to Alumni 
MEDALISTS and recent recipients of 
other distinctions include: 

Edward C. Keane, ’22, and John 
S. Bethel, Jr., ’38, respectively, the 
Desmond FitzGerald Medal, and 
the Sanitary Section Award, by the 
Boston Society of Civil Engineers 

. . Harry Wexler, ’39, a Career 
Service Award, by the National 
Civil Service League... J. M. 
Pei, 40, the 1961 Brunner Award, 
by the National Institute of Arts 
and Letters; 

Captain Kenneth M._ Tebo, 
U.S.N., ’47, the Navy Commenda- 
tion Medal . . . Captain Richard 
J. Hayes, U.S.A.F., ’54, the Amer- 
ican Rocket Society's Annual 
Award for 1960 for the best paper 
by a graduate student. 


Faculty Notes 


NEWLY ELECTED President of the 
Institute of the Aerospace Sciences is 
Professor H. Guyford Stever of 
M.I.T. . . . Newly named Dean of 
the Boston University Graduate 
School is Richard S. Bear, former 
Professor of Biophysics at M.I.T. 








PAUL A. SAMUELSON, Professor 
of Economics at M.I.T., has served on 
a Task Force for the American Eco- 
nomic Association concerned with a 
fundamental overhaul of economics 
teaching in high schools. Economics is 
the first of the social sciences to under- 
take reforms in secondary school work 
such as have been launched in physics 
and mathematics. 





Syl, Quality 


in gas and electric home appliances 


Whirlpool Corporation has grown from 
a manufacturer of only home laundry 
equipment to the world’s foremost manu- 
facturer of a complete home appliance 
line... both gas and electric. This growth 
is the direct result of a vigorous effort to 
provide American households with the 
best and most meaningful advancements. 

To insure continuity of such advance- 
ments, Whirlpool employs over 1,000 peo- 
ple in its research and. engineering labo- 
ratories alone. Out of these laboratories 
have already come such developments as 
the first gas and electric refrigerators 


which prevent the formation of frost in 
the food compartments, the first remote 
control room air conditioners, a gas 
range surface unit so precisely controlled 
that you can fry an egg in a paper plate, 
and an automatic clothes dryer that 
measures the moisture in the clothes and 
tempers the heat accordingly. 

In Whirlpool’s six plants and admin- 
istrative facilities nearly 14,000 employ- 
ees are working to produce and distribute 
a full-line of home appliances that meas- 
ure up to the highest standard of qual- 
ity —that of the American homemaker. 


WHIRLPOOL CORPORATION, St. Joseph, Michigan 
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In Navy Research Post 


JosEpH H. ENGEL has been ap- 
pointed associate director of the 
Operations Evaluation Group, a 
part of the M.I.T. Division of Spon- 
sored Research which has carried 
out operations research for the Of- 
fice of the Chief of Naval Opera- 
tions since 1945. He will assist 
Jacinto Steinhardt, Director, in co- 
ordinating the activities of the 
group’s three divisions (the Opera- 
tions Evaluation Division and the 
Naval Warfare Analysis Division 
in Washington, and the Applied 
Science Division in Cambridge). 

Dr. Engel, a mathematician who 
studied at the College of the City 
of New York and the University of 
Wisconsin, won the Distinguished 
Flying Cross for flying 30 missions 
in B-29’s. 


Encyclopaedia Writers 


M.L.T. Is represented among the 
new contributors to the 1961 edition 
of the Encyclopaedia Britannica by 
Professors Robin Boyd, Carl T. De- 
vine, Harold E. Edgerton, ’27, Carle 
R. Hayward, 04, Andrew B. Jack, 
Rene H. Miller, Wayne B. Notting- 
ham, and Walter Wrigley, ’34; Dean 
George R. Harrison, and Dr. Harriet 
L. Hardy of the Occupational Medi- 
cal Service. 





DAVID LATHAM, ’61, won the New 
England wrestling championship in the 
130-pound weight class in this year’s 
tourney in the M.I.T. Armory. He is 
shown here accepting his wife’s con- 
gratulations. 


MAY, 1961 















ENGINEERS 
METALLURGISTS 
PHYSICISTS 


i (4 


Transitron's growth Transitron’s 
accomplishments in the electronic 
industry — are now known through- 


out the entire nation and Europe. 


New plants have been needed to 
accommodate _ Transitron's rapid 
growth. New people experienced 
engineers, metallurgists, physicists 
are now needed by Transitron. And 
recent graduates who want a solid 
future in electronics within a strong, 
expanding firm, will find just that 
at Transitron. 


Whatever your future plans are 

whether you're experienced or inex- 
perienced — Transitron invites you to 
contact the Director of Technical 
Placement for a confidential discus- 
sion about your future at Transitron. 


‘Tra ngitron 


electronic corporation 


Albion Street, Wakefield, Mass., 245-4500 
Wakefield-Boston-Melrose, Massachusetts 
SALES OFFICES IN PRINCIPAL CITIES THROUGHOUT THE U.S.A. AND EUROPE 





















NEW BOOKS IN THE 
Communication Sciences 


Transmission of Information 


By Robert M. Fano. A state-of-the-art discus- 
sion of theoretical foundations of modern 
communications engineering. $7.50 


Sequential Decoding 


By John M. Wozencraft and Barney Reiffen. 
A data-communication procedure for which 
complexity grows only algebraically with de- 
lay. $3.75 


Error-Correcting Codes 


By Wesley Peterson. An up-to-date treatment 
of coding theory and systems for error-detec- 
tion and error-correction. $7.75 


THE M.1.T. PRESS 


Buy from 
Technology Store 





Order catalog from 
Room 14N-325, M.1.T. 
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Books 


(Continued from page 28) 





lic understanding of today’s great engineering contribu- 
tions to military and space technologies. Indeed, the 
word engineer appears only once, well towards the end 
of the book and only in an oblique way. Especially in 
the United States, where engineers have occupied a spe- 
cial position as instigators of social change, Science and 
Government is probably due for a round of polite but 
firm criticism on this score. At the very least, Sir Charles 
has slighted the great shift of American engineering em- 
phasis, largely in the postwar period, towards systems 
concepts and a closer interlocking with science, both of 
which have had a pronounced effect upon the role of 
the engineer as a scientific adviser to government. 

Sir Charles’s historical observation that secrecy does 
not really impede scientific progress will also stir com- 
ment in the fundamental houses of American science. 
The science of which Sir Charles speaks throughout this 
book is, of course, not pure science at all but the large- 
scale systems developments which have been relatively 
well supported and which have indeed prospered be- 
hind locked doors because of forced draft. A great deal 
has been written on this subject already, and Sir Charles 
will doubtless rekindle some of the old fire. 

A final comment about the great middle ground of 
political choices that lies between the life-and-death 
decisions in advanced societies: To C. P. Snow’s bril- 
liant observation about the need for more scientists to 
restore initiative in this whole area, one ought to add 
the need for a greater infusion of specialized knowledge 
of all kinds. This endless, workaday domain is where 
social and economic criteria are more widely practiced 
than at the life-and-death extremes of the political 
scale. Here there is urgent need for greater competence 
in all guises. 


Technical Works 


NEW PUBLICATIONS especially likely to interest Alumni 
of M.L.T. include: 

Analysis and Design of Mechanisms, by Deane Lent, 
42, Assistant Professor of Engineering Drawing at 
M.I.T. (Prentice-Hall, Inc., $3.25). 

Computation of the Potential, Charge Density and 
Free Energy of the Electrical Double Layer Around a 
Spherical Colloid Particle, by Arthur L. Loeb, Asso- 
ciate Professor of Electrical Engineering at M.I.T., and 
others (The M.I.T. Press, $10). 

Missile Configuration Design, by S. S. Chin, °46, 
Chief Aerodynamics Engineer, The Martin Company 
(McGraw-Hill Book Company, $11). 

Modern Flight Dynamics, by W. Richard Kolk, ’51, 
with a foreword by Shatswell Ober, ’16, Professor of 
Aeronautical Engineering, Emeritus, at M.I.T. (Pren- 
tice-Hall, Inc., $7.50). 

Science in Space, edited by L. V. Berkner and Hugh 
Odishaw, with contributions from Professor Bruno Rossi 
of M.I.T. and others (McGraw-Hill Book Company, 
$7.). 

The Teaching of Elementary Economics, edited by 
Kenyon Knopf and James Stauss, with contributions by 
Robert L. Bishop, Professor of Economics at M.I.T., 
and others (Holt, Rinehart and Winston, Inc., $3.50). 

(Concluded on page 54) 
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PITTSBURGH PORTLAND, ORE. 
ROOSEVELT, PUERTO RICO 


LORD ELECTRIC 
COMPANY 


FOUNDER, F. W. LORD, M.I.T. ‘93 


RICHLAND, WASH. 



















Sangamo Electric Company needs engineers with bold 
and imaginative ideas that probe into the future for 
products that can be used today. 


Sangamo is a pioneer manufacturer of electrical measur- 
ing and control equipment, and electronic components 


























that include electric meters, power 


| capacitors, time switches, dyna- 

ENGINEERS: motors, generators, electronic 

| capacitors, recording instruments 

| and military items. In addition to 

i mele k to our main plant in Springfield, others 

|) are located at Marion, Illinois; 

Pickens, South Carolina; Leaside, 
TEEL . . PLASTIC tre ALUMINUM SAN GAM @) Canada; and Enfield, England. 

Investigate your opportunity with 

STAINLESS eee WROUGHT IRON | for a Sangamo... ask your College 


Placement Officer, or write directly 
ae - to Sangamo’s Training Director. 


- ACCESSORIES 
PIPE FABRICATION 


| -—« LIGHTWEIGHT SPEEDAAY» PIPE SYSTEM 
LSC AISERT 29> AC AUSERE S| | 
WRITE FOR FREE BROCHURE 


in, ALBERT PIPE SUPPLY CO., INC. | 
ere _—*1 01 VARICK AVE., BROOKLYN 37, N. Y. 
L TELEPHONE: \HYACI ITH 27-4900. 


























stimulating 
Career positions with Sangamo: 


Edward A. Leach, Class of 1927 
Vice-President in Charge of Engineering 
Herbert M. Johnson, Class of 1943 
Chief Engineer 
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SANGAMO 


| 9 ros dd ome @rolas)ey-tai'4 
SPRINGFIELD, ILLINOIS 








The TREDENNICK-BILLINGS CO. 
Construction Managers Building Construction 


K. W. RICHARDS ‘07 H. D. BILLINGS ‘10 Cc. C. JONES ‘12 F. J. CONTI ‘34 





10 HIGH STREET BOSTON, MASSACHUSETTS 






















SYSKA & HENNESSY, INC. 


Engineers 


John F. Hennessy ’24 John F. Hennessy, Jr. ’51 





REPORTS 
SANITARY 


DESIGN ° CONSULTATION ° 
MECHANICAL ° ELECTRICAL ° 
Vertical and Horizontal Transportation 

New York City 








T. W. ZETTERBERG 


former member research staffs, M.I.T. and Yale 
and science and textbook officer 
U. S. Information Agency 


EDITING—WRITING 


Cambridge 38, Mass. 
UNiversity 4-5257 


1306 Mass. Ave. 
(At Harvard Square) 














CHAUNCY HALL SCHOOL 


Founded 1828. The School that specializes in the preparation 
of students for the Massachusetts Institute of Technology. 


Ray D. Farnsworth, Principal, 533 Boylston Street, Boston, Mass. 








Pure H. Ruopes & ASSOCIATES 
Consulting Chemists 
Specializing in 

Resins and polymers. Raw materials, 
process and product development, 
Application and Marketing. 

2861 SIDNEY AVENUE CINCINNATI, OHIO 


Pure H. Ruoves *35 





Books 
(Concluded from page 52) 





THE TALE OF A POND, by Henry B. Kane, ’24; Al- 
fred A. Knopf ($3.00). Reviewed by Richard H. Pough, 
26, President, the Natural Area Council, the Associa- 
tion for the Protection of the Adirondacks, and the John 
Burroughs Association. 


IT HAS been said that “a scientist is born every time a 
youth is first fired with curiosity concerning the wonders 
of the world about him.” It is equally important if he is 
to be channeled into science that his curiosity be en- 
couraged and opportunities provided for him to read 
the book of nature. 

Few natural environments in the vicinity of our grow- 
ing cities have remained as relatively undisturbed as 
ponds. Here any youngster can find a wealth of life on 
which to practice his powers of observation and test his 
ability to frame hypotheses to explain observed phenom- 
ena. 

The Tale of a Pond is thus far more than just a beauti- 
fully written and illustrated book about the teeming life 
of a typical pond. As it tells what one boy found in his 
pond around the seasons and how he collected and 
studied its inhabitants, it suggests to the reader things 
it would be fun to do in his own neighborhood pond. 

Everyone with children or grandchildren should see 
that they get this book the next time a present is called 
for. They should also see that the recipient is given help 
in setting up a few aquaria in which such pond dwellers 
as can be collected may be studied at close hand. 


A Supplement to ‘Technique’ 


THE M.I.T. YEARBOOK, Technique, has a 32-page sup- 
plement this year reviewing “A Century of Technology,” 
in pictures that will interest many Alumni. 

Included are views of the Mercantile Library on 
Summer Street where the first classes met, the Boston 
Back Bay district before and after the Institute was 
located there, the construction of the present main build- 
ings in Cambridge, and the crossing of the Charles. The 
Class of 1873, the first student lunch room, the 1916 
All-Tech Banquet in Symphony Hall, and many war- 
time and athletic events are also pictured. 

The Editor-in-Chief was William R. Watson, ’61; 
the centennial editor, John S. Maslanka, ’61, and the 
layout editor, H. Reed Gregg, ’63. 











ALEXANDER KUSKO, INC. 
Consulting Engineers 
141 Main Street Cambridge 42, Mass. 
ELiot 4-4015 


Research and Development in 


Magnetics Transistor Circuits 
Electric Machinery Control Systems 
Instrumentation Power Supplies 

A. Kusxo ’44 J. P. Buaxe, 54 


J. A. Gaupert ’56 G. V. Woop.ey ’55 
K. BeELLenu ’59 








William H. Coburn & Co. 


INVESTMENT COUNSEL 


68 Devonshire Street 
Boston 9, Mass. 
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PROFESSIONAL CARDS 





JACKSON & MORELAND, INC. 
JACKSON & MORELAND INTERNATIONAL, INC. 
Engineers and Consultants 
ELECTRICAL—MECHANICAL—STRUCTURAL 
DESIGN AND SUPERVISION OF CONSTRUCTION 
UTILITY, INDUSTRIAL AND ATOMIC PROJECTS 
SURVEYS—APPRAISALS—REPORTS 
TECHNICAL PUBLICATIONS 
WASHINGTON 














BOSTON NEW YORK 


FAY, SPOFFORD & THORNDIKE, INC. 


Engineers 


Airports, Bridges, Express Highways 
Water Supply, Sewerage and Drainage Systems 


Port and Terminal Works 
Industrial Plants Incinerators 
Designs Investigations 


Supervision of Construction 


11 Beacon Street Boston, Massachusetts 





Eapiz, Freunp & CAMPBELL 
Consulting Engineers 

New York 36, N. Y. 

Mechanical--Electrical—Sanitary 


Air Conditioning—Power—Process Layouts 
James K. Campbell ’11 


500 FirrH AVENUE 





CapiroL ENGINEERING CORPORATION 


Consulting Civil Engineers 


DILLSBURG, PENNSYLVANIA, U.S.A. 
Rosert E. Smirn "41, President 





METCALF & EDDY 
Engineers 


Soils, Foundations, Waterworks, Sewage Works, 
Drainage, Irrigation, Flood Control, Refuse, 
Industrial Wastes, Airports, Highways, Military 
Projects, Industrial and Commercial Facilities. 
STATLER Bui_pinc, Boston 16, MASSACHUSETTS 





MAURICE A. REIDY 


Consulting Engineers 


BRIDGES BUILDINGS 
STRUCTURAL DESIGNS FOUNDATIONS 
CONSTRUCTION CONSULTANT AND ARCHITECTURAL ENGINEER 


Estimates and Appraisals 


101 TREMONT STREET BOSTON, MASS. 





THE KULJIAN CORPORATION 
Engineers ¢ Consultants ¢ Constructors 


UTILITY @ INDUSTRIAL @ CHEMICAL 


Power Plants (Steam, Hydro, Nuclear), Public 
Works, Processing Plants, Oil Refineries, Tex- 
tile Plants, Institutions, Highways, Expressways, 
Airports & Facilities, Military Installations. 


H. A. Kuryran °19 A. H. Kuryian °48 
1200 NO. BROAD ST., PHILADELPHIA 21, PA. 





CHARLES NELSON DesBes AssociATEs, INC. 
Engineers and Architects 
Structural, Electrical, Mechanical, Acoustical 
Industrial, Commercial and Municipal Projects 
915 EAST STATE ST. ROCKFORD, ILL. 
C. N. Deses ’35 





GILBERT ASSOCIATES, INC. 


Engineers and Consultants 


Maxtcotm G. Davis ’25, Vice President 
Atien W. Rem ’l2_ €E. C. Epcar '35 


Steam, Hydro, Diesel, Nuclear Power Plants; Industrial 
Structures; Plant Safety, Utility Rates, Valuations, Reports; 
Purchasing; Chemical Laboratory 
New York @ READING, PA. @ Washington 


Moran, Proctor, MvEsER & RUTLEDGE 
Consulting Engineers 
Foundations for Buildings, Bridges and Dams; 


Tunnels, Bulkheads, Marine Structures, Soil Studies and 
Tests; Reports, Design and Supervision 


Witu1aM H. MueEser ’22 Pur C. RutLepce ’33 
415 Madison Ave., New York 17, N. Y. 





FaBric RESEARCH LABORATORIES, INC. 


Research, Development, and Consultation 
In the Fields of Fibrous, Organic, and Related Materials 


1000 Providence Highway Dedham, Mass. 
(At Route 128 and U.S. 1 Interchange) 


W. J. Hampuncer, ’21 K. R. Fox, °46 E. R. Kaswewx, ’39 


BREWER ENGINEERING LABORATORIES 


Consulting Engineers 
Electric Strain Gage Testing @ Stress Analysis 
Structural Model Testing @ Structural Testing 
Strain Gage Amplifiers @ Strain Gage Switches 
Ground Support Mechanism Design 
MARION, MASS. 
G. A. BREWER ’38 


TEL. 103 
J. D. IncHaM °43 





LaurREN B. Hitrcucock AssociaATES 
Chemical Engineers 


Industrial Research & Development 
Technical & Economic Evaluations 
Commercial Chemical Development—Air Pollution Control 
Brochure on Request 
Technical Advisor, Joun H. SCHAEFER ’26 


NEW YORK 17, N. Y. 


Lauren B, Hircucock ’20 


60 EAST 42ND STREET 





May, 1961 





CLEVERDON, VARNEY & PIKE 
Consulting Engineers 


Hersert S. Cievenpon *10 Waxpo F. Prue °15 
Joun A. Dow °23 Hanoip E. Proctor °17 


Structural Designs Foundations 
Hea’ Ventilating, Electric and Plumbing De- 
signs, Industrial Bui dings, Reports, Investigations 


120 TREMONT STREET BOSTON 8, MASS. 
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BASIC STUDIES IN 


COMMUNICATIONS 


TECHNIQUES. . another 


accelerating area of research at 
Sylvania’s APPLIED RESEARCH 


LABORATORY 


At ARL, basic research in applications 
in statistical communication theory 


offers liberal opportunities for original work. 

As the central research facility for Sylvania Electronic 

Systems, ARL’S multi-disciplined staff covers an unusual range of short 
and long range studies in commercial and military areas. 


A new laboratory now being constructed at Waltham, Massachusetts 
will substantially increase the research activities of this highly 


individual staff. 


ARL 





Present research activities in Communications Techniques 
include: 


OPTIMUM ANTENNA SYSTEMS FOR TROPOSPHERIC SCATTER 


Theory involves a wide class of fading signals. Optimum systems, 
shown to exist in principle, surpass present diversity systems by 
perhaps 5-15 db. Major efforts involve analyzing fade-induced sig- 
nal fluctuations for various receiving configurations, including 
both various diversity systems and more novel techniques thought 
to be closer to the optimum. 


COMMUNICATION FEEDBACK TECHNIQUES 


Various system concepts being examined as promising alternatives 
to redundant coding for error correction in digital communications 
links. Both repeat request and average improvement types of sys- 
tems are being studied, including unsolved problems associated 
with fading and noise on the feedback channel. 


MODULATION SYSTEMS FOR SATELLITE RELAY COMMUNICATIONS 


Study of advanced signal modulation techniques for use in satellite 
relay communication systems. A special emphasis is being placed 
on techniques with reduced vulnerability to interference, and rela- 
tion to various problems of synchronization and possible applica- 
tion for adaptive (communication feedback) techniques. 


Staff appointments at the advanced degree level 
are open in all engineering and scientific groups 
at the Laboratory. For complete information, 
please write to: 

DR. L. S. SHEINGOLD, DIRECTOR 


Applied Research Laboratory 





Indicative of the calibre of the laboratory studies in communica- 
tion techniques and the opportunities for individual scientific 
research, the following is a list of some papers recently accepted 
for publication in the literature: 


@ Distortions of Angle Modulated Signals in Misaligned Linear 
Filters, accepted for publication in Transactions IRE, PGCS. 


gw Frequency Differences Between Two Partially Correlated Noise 
Channels, accepted for publication in Transactions IRE, PGIT. 


s Binary Error Rates in Fading FDM-FM Communications, ac- 
cepted for publication in Transactions IRE, PGCS. 


= Binary Error Rates in Fast Fading FDM-FM, accepted for publi- 
cation in Proceedings IRE (correspondence). 


@ On the Approach of a Filtered Pulse Train to a Stationary 
Gaussian process, accepted for publication in Transactions IRE, PGIT. 


® A Theory of Antenna performance in Scatter Type Reception, 
accepted for publication in Transactions IRE, PGAP. 


a Some Results in the Problem of Discriminating between Two 
Gaussian Processes, accepted for publication in Transactions IRE, 
PGIT. 


Communications scientists and engineers at ARL enjoy helpful 
inter-disciplinary relationships with other research groups: 


MATHEMATICS + SYSTEMS RESEARCH + DATA PROCESSING - 
ENGINEERING RESEARCH + RADIO PHYSICS 


APPLIED RESEARCH LABORATORY 


SYLVANIA etectronic systems 


Government Systems Management 


for GENERAL TELEPHONE & ELECTRONICS 


100 First Avenue, Room 5-C— Waltham 54, Massachusetts 
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Further information may be obtained from 


HOECHST-UHDE CORPORATION 


PROCESSES 350 Fifth Avenue, New York 1, N. Y. DESIGN 
8204 Empire State Bldg. 


CHEMICAL PLANT 
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The Type 1130-A Digital Time and Frequency Meter 1S Frequency: dc to 10 Mc 4 digits continuous; 8 digits for 
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not just another counter. It embodies.a number of new engi- eet ae pe thy arenas aameee 
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frequency ratios, phase shifts 


This instrument is designed like a digital computer — to pulse characteristics, and counts 
random events | 


achieve a uniform level of high reliability throughout. ‘“* Down SENSITIVITY: 
time’’, the bugaboo that robs the user of his full investment, er 


| ACCURACY: 
| +1 count + time-base 
| oscillator stability 


is at a Minimum. 


AVAILABLE WITH SEVERAL PLUG-IN TIME-BASE OSCILLATORS 
Buy th e-B Stability ¥ Ne 
Complete instrument Short-Term Stability Long-Term Stability 


Unsurpassed reliability is achieved by: Type - Price beacghams o-Torm Stet 
Completely 1130-A4, $2,950 4 


: : , ‘ Self-Contained eae 
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Standards tandard Frequency Os 


Circuits designed to operate properly under the worst 1130-Al, $2,585 ability of 1 part an 
combination of cumulative tolerances imposed by tubes, ia 
component values, and voltage levels. Counter performs For Digital Recording 

properly even with tubes approaching the half-dead state. 1132-A Date Printer . . . $1450. 


Records 8 digits from counter plus 4 digits from clock or other source, at speeds to 
3 prints per sec no modification of counter is required 


Use of proven “hard-bottoming” multivibrator dividers Ser Geechic @ di 
that make for exceptional stability — eliminate need for OF uraphic Recording 
r= “ ‘ : : 1134-A Digital-to-Analog Converter .. . $595 
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